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Tricyclic nitrogen containing compounds, having central nervous system activity of structural formula (I) and pharmaceuti- 
cal!)' acceptable salts thereof, wherein R t , Rj, and R 3 are independently hydrogen, Cj^ alky!, alkenyl, or alkynyl, C3.10 cyc- 
Soalkyl, or Rj and Rj are joined to form a C3.7 cyclic amine which can contain additional heteroatoms ; X is hydrogen, Cj.g 
alkyl, halogen, hydroxy, alkoxy, cyano, carboxamide, carboxyl, or carboaikoxyS ; A is S0 2 , N, CH, CH 2 , CHCHj. C==0, 
C»S, C-SCHj, C-NH, C-NH 2 , C-NHCH,, C-NHCQOCH3, or C-NHCN; B is CH 2 , CH, C«0, N, N H or N-CH 3 ; a Is 
0 or 1 ; and D is CH, CH?, C»»0, 0, N, NH or N-CH3. These new compounds are suitable for treating schizophrenia, Par- 
kinson's disease, anxiety, depression or as compounds for lowering blood pressure in animal or human hosts. 
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HETEROCYCLIC MINES HAVING CENTRAL HKRVOUS SYSTEM ACTIVITY 
Background of the invention 

The present invention is directed toward tricyclic nitrogen 
containing compounds, heterocyclic amines, having central nervous 
system activity. these new compounds are suitable for treating 
schizophrenia, Parkinson's disease, anxiety or as compounds for 
lowering blood pressure. 

A series of dihydrophenalenes , tricyclic asaine. substituted 
compounds, and related compounds having central nervous system 
activity were described in PCT Int. Pub. Ro; W087/04153 and in PCX 
Int. Pub. So, ¥088/04292. A major difference between those compounds 
and the present invention is that the subject compounds have at least 
one nitrogen atom in the tricyclic ring structure which is shared by 
two of the ring structures. Generally, the subject compounds have 
15 exhibited antipsychotic activity and better oral bioavailability. 
Informatio n Disclosure Statement 

PCT Int. Pub. So. WO87/04153 and PCT Int. Pub. No. WO88/04292 
each describe tricyclic structures having central nervous system 
activity. 

20 u - s - Patent 4,110,339 discloses 4-<di-n-propyl>a»ino-l,3 t 4,5- 

tetrahydrobenz(cd) indole compounds useful as prolactin inhibitors and 
in the treatment of Parkinsonism . European Patent Application 
153,083 and German Patent 3,346,573 disclose methoxy substituted 4- 
( di - n - propy 1 ) amino -1,3,4,5- tetrahy drobenz ( cd ) indole compounds . 
These publications disclose nitrogen containing tricyclic ring 
structures but the nitrogen is not shared by any of the rings, 

Evans, D, D. , Peters, D. J., J. Cham. Soe, , Perkin Trans. 1, P p 
285-88 (1974) discloses nitrogen containing tricyclic ring structures 
where the nitrogen is shared by two ring structures but additionally 
includes other substituents not common to the subject compounds. 
jL ummarv of the Invention 

In one aspect, the present invention is directed toward 
tricyclic nitrogen containing compounds of Formula I, having central 
nervous system activity and pharmaceutically acceptable salts. R lt 
R 2- and R 3 are independently hydrogen, C 1 .g alkyl, C 3 „ 5 alkenyl, or 
C3.5 alkynyl, C 3 . 7 cycloalkyl or cycloalkyl- or phenyl -sub- 

stituted alkyl, or % and R 2 •» joined to form a C 3 . 7 cyclic amine 
which can contain additional heteroatoms and/or wnsaturation, X is 
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hydrogen, Cj.g alkyl f halogen, hydroxy, alkoxy, cyano, carboxamide, 
carboxyl, or Garboalkoxyl . A is S0 2 , N, CH, CH 2 , CHCH3, C-G, C-S 4 C- 
SC%, ONE, C-RH 2 , G-SHCH 3 , C-KHCOOCH3, or C-NHCN. B is CH 2 , CH, 
C-O, S, m or N-CH3 and a is 0 or 1. D is CH, CH 2 , C-0, 0, K, KB or 
5 N-CH3. These new compounds are suitable for treating schizophrenia, 
Parkinson's disease, anxiety, depression, or as compounds for 
lowering blood pressure. 

In another aspect, the invention is a novel compound of the 
structural formula XXXV' where W is 0 or H 2 and Rj_* and R 2 are 

10 independently hydrogen or a alkyl group. this compound is 

useful as an intermediate in the preparation of compounds of Formula 
I, Preferred compounds are where W is H 2 and &i and R 2 are the same 
such as CH 3 or C 3 H 2 groups. 

In yet another aspect, the present invention is a method for 

15 treating central nervous system (CSS) disorders such as anxiety, 
depression, hypertension and associated high blood pressure, Parkin- 
son's disease and schizophrenia in animal or human hosts by adminis- 
tering a pharmaeeutically effective amount of a compound of Formula I 
including pharmaeeutically acceptable salts. Other uses for these 

20 compounds include panic attacks, eating disorders, obsessive- compul- 
sive disturbances seen in dementia disorders. In addition, central 
5-HT receptor activation are believed to be involved in. mediating 
sexual behavior. These compounds would be useful to stimulate sexual 
activity and to alleviate impotence. 

25 fietailed Description of the Invention 

The present invention describes compounds having central nervous 
system activity. The compounds are identified by a tricyclic ring 
structure having a nitrogen atom shared by two rings to which an 
amine substituent (RR 1 R 2 ) is attached as structurally depicted by 

30 Formula I on the Formula Sheet, below. Generally, these structures 
include a variety of fused tricyclic organic compounds; structures 
are shown in the Formula sheets. The systematic names for the ring 
systems in these compounds may be found by consulting the Ring 
Systems Handbook, 1988 edition, published by Chemical Abstracts 

35 Service. These names are derived by combining the names of benzene 
or a monocyclic heterocycle with the name of a bieyclic heterocycle 
to which it is fused. The atoms and bonds common to the fused rings 
are then specified to distinguish it from isomeric systems with 
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similar names . 

Included in the invention are the 5-aminoimidaao- (4,5, l~ij>- 
quinolines and 5-aminoimidazo(4,5,l-ij>quinolinoTies of Structure 1 
(compounds 6-71), compounds more simply referred to as i&idazo- 
5 quinolines and imidazoquinolinones or 5-aminoimidazoquinolines and 5- 
aminoimidazoquinolinones. These particular compounds have been found 
to be active in various central nervous system screens such as 
hypothermia and hypoxic stress tests and have been found to be 
dopamine and serotonin such as, 5HX lA receptor binding assay 
10 antagonists . 

The subject compounds are typically represented by Formula 1 
wherein R 1( R 2 ««i % are independently hydrogen, C^.g alkyl, C 3 . 5 
alkenyl, C 3 . 5 alkynyl, C 3 . 7 cycloalkyl, or C 4 -C 10 cycloalkyl- or 
phenyl-substituted alkyl, or R x and R 2 are joined to form a C 3 . 7 
15 cyclic amine which can contain additional hateroatoms and/or uns- 
afcuration; X is hydrogen, C x . 6 alkyl f halogen, hydroxy, alkoxy, 
eyano, carbcxamide, carboxyl, or carboalkoxyl ; a is 0 or 1; and A is 
S0 2 , N, CH, CH 2 , GH -halogen, CHC%, C-0, OS, CSCH 3 , C-HH, C~KH 2 , C- 
HHCH3, C-HHCOOCH3, or C-SHCK; B is CH 2 » CH, CH- halo gen, 0, C-0, N, NH 
or N-CH3; n is 0 or 1; and D is CH, CH 2 , CH-halogen, C-0, 0, 8, NH or 
N-CH3. 

Examples of "C^-Cg alkyl" are methyl, ethyl, propyl, butyl, 
pentyl and hexyl and isomeric forms thereof. 

Examples of "alkenyl" groups are C3.5 straight or branched un- 
saturated hydrocarbons having at least one double bond such as 
propenyl or butenyl . 

Examples of "alkynyl" groups are G 3 . 5 straight or branched un- 
saturated hydrocarbons having at least one triple bond such as 
propynyl or butynyl . 
30 Examples of *C 3 . 7 cycloalkyl* are cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, or cycloheptyi. Examples of cycloalkyl- 
substituted alkyl include (cycloptopyl)aethyl , or (cyclobutyl) - 
methyl. Examples of phenyl-substituted alkyl include phenyimethyl 
(benzyl) , 1- (phenyl) ethyl or 2- (phenyl)ethyl , or 4- (phenyl) butyl. 

" c 3-7 cyclic amine" means where the R x and R 2 groups are joined 
to form a ring including the attached nitrogen atom, examples 
azetidine, pyrrolidine, piperidine, 2-methylpyrrolidlne . This ring 
may also contain additional "hetero atoms" which are nitrogen, oxygen 
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or sulfur and/or unsaturation, eg piperasine, H-methylpiperazine , 
morpholine , imidazole, 

"Halogen* is defined as being any of F, CI, Br or I. 

"Alkoxy" is defined as a C^.g alkyl group attached to an oxygen 
5 atom, such as methoxy, ©thoxy, isopropoxy. 

"Carboxaffiide" is defined as the group -CONH 2 . 

"Cgrboalkoxyl" is defined as the group -COGSt, where E is lower 
alkyl, such as carbome thoxy, carboe thoxy. 

"Ihioearbonyl* is defined as the group OS, that is a earbonyl 
10 group in which the oxygen atom is replaced by -sulfur, 

"Sulfonyl" is defined as S0 2 in which the sulfur atom is 
attached to the adjacent ring atom groups. 

"Fharmaceutically acceptable salts" are hydrochloride, hydrdbr©- 
mide, hydroiodide, sulfate, phosphate, acetate, propionate, lactate, 
15 maleate, malate, succinate, tartrate, cyclohexanesulf amstes , methane - 
sulfonates, ethanesulfonates , ben2enesulf onates , toluenesulfonates 
and other pharmaceutically acceptable counter ions for amines. 
Additionally, the compounds of this invention may be administered in 
a suitable hydrated form. 
20 The compounds of Formula 1 may be prepared from methyl-sub. 

stifcuted heterocycles o£ Formula II and substituted 3-aminotetr- 
ahydroquinoiines of Formula 1X1 following the general procedures 
described in Schemes 1-7. Schemes and Formulas are shown below. 

In Formula II, m is 0 or I; when m is 0 then a double bond joins 
25 8 to A. In Formula III, W Is O or H 2 and D' may be nitro, amino, 
hydroxy or alkoxy; the remaining groups in Formulas II and III are as 
defined for I. 

Some of the methyl substituted heterocyele intermediates 
required for the work are described in the chemical literature as 

30 indicated. Literature procedures for the syntheses of 3-aminotetra- 
hydroquinolines have been reported and can be used to build the 8- 
substituted compounds of Structure III required in this work; the 
compounds of Structure III where S' is nitro, amino, hydroxy or 
alkoxy are new compounds, 

35 for the preparation of compounds III and for the conversion of 

compounds II to I, malonate intermediates of Formulas VI and VII are 
required. For the preparation of these compounds a aalonic acid 
diester I?, preferably the dimethyl, diethyl or methyl benzyl 
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diester, is reacted with bromine in carbon tetrachloride to afford 
the bromoraalonic acid diester V. . This is reacted with the ap- 
propriate amine in a suitable solvent such as methylene chloride, 
ether, or tetrahydrofuran. After separating the amine hydrochloride 
5 by-product and removing any excess amine , the substituted aminomalon- 
ate of Fonaula VI may he used without further purification, or may be 
purified by chromatography before further use. Amines which haw. 
been used in this reaction include dimethylamine , pyrrolidine, 
piperidine, morpholine, imidazole, 4-raethylpiperazIne, propylamine, 

10 and (R) - and <S) -a-methylbenzylamine to give the intermediates VI 
listed in Table 1, The mixed esters of Table 1 (compounds Vli 
through Vlq) are particularly useful, as the carbobensyloxy group can 
be removed by catalytic hydrogens tion. Intermediates Vld-h give 
tertiary amine products which can be debenzylated by catalytic 

15 hydrogenatitm to the corresponding secondary amine derivatives. 

Table X. Structures of Aminomalonates of Formula VI 
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ethyl 
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ethyl 
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ethyl 


ethyl 
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ethyl 
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ethyl 
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ethyl 
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ethyl 
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methyl 
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methyl 
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pyrrolidine 


methyl 


benzyl 


Vim 


piperidine 


methyl 


benzyl 


VIn 


morpholine 


methyl 


benzyl 


Vlp 


imidazole 


methyl 


benzyl 


Vlq 


4 -methylplperazine 


methyl 


benzyl 


Whe n a 


primary ©mine is reacted with 


a compound of Formula V, 



the initially formed product VI may be reacted with an acyl chloride, 
an alkyl- or benzyl - chloroforms te f or with di t -butyl diearbonate to 
give the amides and carbamates of Formula VII. In Formula VII, 
is hydrogen, alkyl, alkosyearfeonyl , or benzyloxycarbonyl ; compounds 
Vlle-VIIf (Table 2) have been prepared in this way from compound Vic. 
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Other aminomalonates of Formula VII may be prepared from dialkyl 
aminomaXonat.es such as diethyl awinoraalonate VIII. Compound VIII 
reacts with di fc-butyl dicarbonate to give carbamate Vile, a ver- 
satile intermediate in which the amine function is protected with the 

5 acid- labile t-butoxycarbonyl group. Reductive alkylation of VIII 
with propionaldebyde using sodium cyanohorohydrida can be controlled 
so as to give secondary amine Vic or tertiary amine VXb as the major 
product. Compound Vic may be acylated with propionyl chloride to 
give Vile or converted to the fc-butoxycarbonyl derivative Vllf. 

0 Table 2 , Formulas of Aminomalonates ' of Formula VII 



Compound; 


Ell 
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£1 
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Vila 
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H 


ethyl 


ethyl 


VIXb 
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CH3 


ethyl 


ethyl 


VI Ic 


0C(C%} 3 
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ethyl 


ethyl 


Vlld 


C 2 H 5 
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ethyl 


ethyl 


Vile 




C 3 H 7 


ethyl 


ethyl 


VI If 


0C(C%) 3 


C 3 H 7 


ethyl 


ethyl 



She 2,3,6, 7- tetrahydro- Iff, 5fl , -bensto(i,;)quinolisin- 2- amines of the 
invention, compounds of Formula I where A, B, and D are €H 2 may be 

20 prepared as shown in Scheme 1 for the preparation of compounds 1-5. 

Bromination of 8-methylquinoline (IX) with H -broaosuecinimlde 
afforded 8-(bromomethyl)quinoline (X) which was reacted with diethyl 
<formylamino)malonate (Vila) to give Xla (B^'-H). This was hydrogen - 
ated using a platinum catalyst to give Xlla which was hydrolyzed to 

25 Xllla. This was hydrolyzed to XIV, methylated to XV, and reduced to 
give compound 1. Compound Xllla was also reduced with lithium 
aluminum hydride to give a mixture of compounds 2 and 3, The 
propylamine analogues, compounds 4 and 5, were prepared as outlined 
in Scheme 1 from 8- (bromomethyl)quinoline and diethyl (1-oxopropyl)- 

30 malonate (VXId). 

Analogues may be prepared by substituting aminomalonates Vli-VIq 
for Vila and Vlld in the above reaction sequence. 

The 5,6-dihydro-N,8-dipropyl-4H-imida2o(4,5 ,1-ij )quinolin-5- 
amines of the invention, compounds of Formula I where B is nitrogen, 

35 A is CH, n is 0 and D and A are joined by a double bond, may be 
prepared as illustrated in Scheme 2 for the preparation of compound 
6. Catalytic hydrogenation of 2-«etihyl -6-nitroaniline (XVI) using a 
palladium catalyst afforded 3-ffiethyl-l,2-ben2enediamIne (XVII) which 
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was heated with formic acid to give 4-sethyIbenzimidazole (XVIII) . 
This was heated in dioxane with di-£-butyl dicarbonata and the t- 
butyl 4*methylbenzlmidasole-l-carboxylste (XiXa, R is OC(CH 3 } 3 ) thus 
obtained was brominsted with N-bromosuecinimide in carbon tetrachlor- 
5 ide to give c-butyl 4-{bromomethyl)ben2imIda2Qle-l>earboxylate (XXa) , 
Alkylation of XXa with the potassium salt of diethyl ( dip ropy lamino)- 
malonate (Vlb) in refluxing THF afforded XXIa which was hydro lyzed to 
XXII using sodium ethoxide in ethane! containing limited amounts of 
water. Compound XXII was reduced to the alcohol XXI II using lithium 
10 aluminum hydride. when XXI2I was treated with carbon tetrabromide 
and triphenylphosphine in methylene chloride compound 6 was obtained 
directly. 

Modifications may be made in this reaction sequence. The 
hydrolysis of XXIa to XXII may be carried out in two steps; under 

15 mild hydrolysis conditions, ethyl.«-(dipropylamino)-lH-betizimidaaol- 
4-propanoate. formed by loss of the t-butoxycarbonyl group, can be 
obtained as the only reaction product, and this may be subsequently 
hydrolyzed to XXII. Compound XVIXI was reacted with methyl cbloro- 
formate to give XlXb <R is OCH3) which was converted in high yield to 

20 XXII as shown in Scheme 2. Acetylation of XVIII gave XIXc <R is CH3) 
which was also converted to XXII, although the yield in this reaction 
was not as high as when the t-butoxyearbonyl or carbomethoxy protect- 
ing groups were used. 

The reaction sequence of Scheme 2 may be used to prepare 

25 analogues in which the dipropylamine substituent is modified, Using 
the malonates VI i - Vlq in place of diethyl (dipropylamino)malonate 
(Vlb), compounds 7-12 were obtained. In the preparation of these 
compounds the adduct formed by reacting the malonate with XXa was 
converted to the methyl a- (substituted amino) -lH-benzinsidasole-4- 

30 propanoate by hydrogenolysis as described in Example 10. 

The sequence may also be used to prepare compounds of Formula 1 
which have a substituent <X) in the benaene ring. For example, using 
the substituted benziaddassoles , 5~raetbaxy*4-mefchylbenzimidasole, 6- 
methoxy- 4 -me thy Ibenz imidazole , 4-methoxy- 6 - me thy lbenzimidazole and 5 - 

35 ehloro- 4 -me thy Ibena imidazole in place of 4-methylbenzitKidazole 
(XVIII), compounds 14-18 were obtained. Compounds 14-16 were treated 
with hydrobromic acid to give the corresponding phenols 19-21 
respectively. 
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An alternate synthesis of Sje-dihydro-NjN-dipropyl^fl-iiB- 
idazo{4 . 5 , l-iJ)quinolin-5-amineB from 3-aminoquinoline (XXIV) is 
shown in Schema 2. Compound XXIV was foray lated to give XXV and this 
was hydrogenated using platinum oxide as catalyst and formy lated to 
give XXVI in good yield, Broraination of XXVI gave the 6-bromo 
compound XXVII which was nitrated to give XXVIII. Hydrogenation of 
XXXIX in presence of palladium charcoal gave the triamine XXX, which 
was treated with formic acid to give compound 22. The primary amine 
reacted with propionaldehyde and sodium cyanoborohydrids to give the 
mono- and di -propylamine derivatives, compounds 23 and 6 respective- 
ly. Catalytic reduction of compound 22 in the presence of formal- 
dehyde gave the previously described dimethylamine analogue (compound 
7). 

The sequence of Scheme 3 may also be used to prepare compounds 
15 of Formula I which have a substituent (X) in the benzene ring. For 
example, using 3-amino-6~methylquinoline in place of 3-aminoquinoli- 
n8 > compound 24 was obtained. The 3~araino-6-methylquinoline inter- 
mediate was prepared using literature procedures from p-toluidine and 
the sodium salt of nitromalonaldehyde. Other ring- substituted 
analogues can be prepared by this procedure. 

The 5-amino-5,6-dihydro-4iT«imiaaz;o(4,5,l-iJ)quinoUn-2~ones of 
the invention, compounds where A is carbonyl, n is 0, and D is SK or 
N- (lower alkyl) may be prepared as shown in Scheme 4. Nitroquinoline 
XXIX, prepared as outlined in Scheme 3, was protected, reduced, and 
cyclized using phosgene to give the t-butoxycarbonyl -protected 
imidazoquinolinone XXXIII. This was hydrolyaed to the amine (com- 
pound 26) which was alkylated to give the dimechylamino analogue 
compound 2? and propylamine analogues, compounds 28 and 29, Further 
alkylation of compounds 27 and 29 using potassium hydride/methyl 
iodide gave compounds 30 and 31 respectively. 

6-Bro»o-l,2 l 3,4-tetrahydro-3-quinolinamine (compound XXIX) was 
alkylated with propyl iodide to give XXIVa and this was reduced to- 
1,2,3,4- tetrahydro -N 3 , » 3 - dipropyl- 3 , 8 -quinol inediamine , Formula XXXVa 
where Rj_ and R 2 are C 3 H 7 . Alkylation of XXIX with formaldehyde/ - 
35 formic acid followed by catalytic reduction gave the corresponding 
dimethylamino compound Formula XXXVb where % and R 2 are GH 3 . 
Compound XXXVa has also been prepared from 2-nitrobenzylchloride in 
Example 67. 
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Intermediates XXXII, XXXVa and XXXVb may be used for the 
preparation of the 5-amino-5,6-dihydro-4jJ-imidazo(4 ( 5,l-iJ}quinolines 
and S-amiBa-S.fi-dihydro-M-iaidazot^.S.l-ij^quinoIin-a-ones of the 
Invention and in the preparation of a variety of new heterocyclic 
5 analogues where the adjacent nitrogen atoms are joined to form a five 
or six merabered heterocyclic ring as shown for compound XXXVa in 
Scheme 5. Compound XXXVa was reacted with thiophosgene or di-(2~ 
pyridyl)thiocarbonate to give 5-(dipropylamino)-5,6-dihydro-4H-ira- 
idaso<4 J 5,l~ij)quinolin-2-thione (compound 33) which was further 
■ 10 alkylated to 5 ( 6-dihydro-2-methylthio-R,S-dipropyl-4H-ialdaao<4,5,l- 
ij)quinoline-5~amine (compound 34). Compounds XXXVa reacted with 
cyanogen bromide to give compound 35 which was alkylated with methyl 
iodide to give compound 36. Compound XXXVa reacted with diphenyl 
cyanocarbonimidate to give compound 37 and with sulf amide to give 

15 compound 38. 

Compounds with a sxx-membered heterocyclic ring were prepared by 
reacting compound XXXVa with ethyl bromoacetate to give compound 39, 
chloro acetic anhydride to give compound 40, butyl glyoxylate to give 
compound 41, ethyl oxalyl chloride or oxalyi chloride to give 

20 compound 42, ethyl bromopropionate to give compound 84, and ©> 
chloropropionyi chloride to give compound 85. 

A similar series of compounds (compounds 43-50) were prepared 
from 1 , 2 ,3 ,4- tetrahydro-S 3 ,N 3 -dimetbyl-3 , 8-quinolinediamlne ; other 
products may be obtained by substituting compound XXXII in these 

25 reactions. 

The 5-aa I ino.5 1 €»dihydro.4ff-imidaao<4,5,l-iJ)quinolin-2-ones of 
the invention may also be prepared by the route shown in Scheme 6. 
3-Hethyl-l,2-ben*enediaraine is reacted with carbonyl diimidaaole or 
phosgene to give 4-methylbenzimidazoXone (XXXVI) , This is refluxed 

30 with phosphorus oxychloride to give XXXVXJ which is protected and 
reacted with N-bromosuccinimine to give compound XXXIX. This is 
coupled with VUb and the resulting adduct IX is hydrolyzed to LI. 
Seduction with lithium aluminum hydride alcohol LX11 which was 
treated with carbon tetrabromide/triphenylphosphine to give compound 

35 51. Compound 51 was refluxed in acetic acid to effect conversion to 
compound 6. 

Analogues of compounds 51 and 6 may be prepared by the procedure 
of Scheme 6. By using malonates VIk-q or VIg in place of Vile, 
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corapounds 52-57 were prepared. 

The sequence may also be used to prepare compounds of Formula I 
which have a substituent (X) in the benzene ring. For example, using 
the substituted benz imidazoles 2,S-dichloro-4.m8thyIbenzijEidasole! , 2- 
5 chloro- 5 -methoxy-4-mathylbenzimidazole , 2 - chloro - 6 -methoxy- 4 -methyl - 
benz imidazole and 2-chloro-4-methoy.y-6-mechylbenzimidazole in place 
of 2-chlGro-4-methylbenzimi&azole (XVIlt) compounds 58-63 wares 
obtained; these compounds have also been prepared from the ring 
substituted l,2,3,4-tetrahydro-3,8-i3uinolinediamines as described in 
10 Examples 82-87. 

Compounds with a methyl substituent at position 6 in the 
imidazoquinoline or imidazoquinolinone ring were prepared from 4- 
ethylbenzimidazole by the procedure of Scheme 2 {see Example 88) and 
by converting 2-ethylaniline to l,2»3,4-tetrahydro-4-methyl-N 3 ,N 3 - 
15 dimethyl- 3 ,8-quinolinediamine using the procedure of Scheme 7 and 4. 
Compounds with an alkyl substituent st position 4 in the imidaao- 
quineline or Imidazoquinolinone ring were prepared from intermediate 
XXIII and related primary alcohols by oxidation to the aldehyde, 
reacting the aldehyde with an alkyl magnesium bromide, and cyclizing 
the resulting alcohol (see Example 92). Following these procedures, 
compounds 64-71 were obtained. 

The 5-amino-5,$-dihydro-4i5r-oxazoio(5 J 4 ) i-ij)quinolin-2-ones of 
the invention, compounds where A is carbonyl, n is 0 and D is 0, may 
be prepared as outlined in Scheme 7 for the preparation of compound 
25 72. 3-Hethyl -2-nitroanisole (XLIII) was reduced to XLIV and this was 
refluxed with acetic anhydride to give XLV. This product was 
brominated and coupled with VIb to give XLVII. Compound XL.VII was 
refluxed with sodium ethoxide in ethanol to give XLVIII which was 
converted to the phenol XXIX and reduced with lithium aluminum 
30 hydride to L. Compound L was treated with carbonyl diiaidasole to 
give compound 72, 

The related compounds 73-79 were prepared by the procedure of 
Scheme 7 from compound XXVI and the appropriate malonate of Formula 
VI or VII. Compounds 80 and 82 were prepared by reacting phenol 
35 intermediate L with thiophosgene or ethyl bromoacetate . 

Compounds 86-93, were prepared from the 4-methyl heterocycle of 
Formula II by the procedures described in Schemes 2 and 6. 

Compounds 95-97 were prepared from 5- (propyl amino) -5 , 6-dihydro- 
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4B-pyrrolo{3,2,l-ij)quinolin-2,3.dion6 (compound 94) which was 
prepared as described in Example 118, 

6- (Oipropyiamino) -2 , 3 ,6 , 7-tetrahydro- SH-pyrido(3 ,2,1- 1 j )<iuinazo- 
lin-3-one (compound 98) was prepared in nine steps from 3~methyl-2- 
nitrobenxoie acid as described in Example 122. Compounds 99-105 were 
prepared from the same starting material using the procedures 
described in Examples 123-129, 

An alternative procedure for synthesizing the compounds of the 
invention is shown in Scheme 8, t- Butyl 1.2,3,4-Tetrahydro-5- 
(dipropylamino)quinoline~l-carboxylate prepared as described in 
Example 130 is converted to the anion LI which is further reacted as 
shown in Scheme 8 to yield compounds 87, 92, 95, 97 and 102. The 
compounds of the invention can be separated by conventional methods 
into R~ and S* isomers; the invention includes both racemic and 
15 optically pure products. Resolution can be accomplished using 
resolving agents such as optically active dibenzoyitartaric acid, 
camphorsulfonic acid, bis-o-toluoyl tartaric acid, tartaric acid, and 
diacetyl tartaric acid, 

A second procedure useful in resolving primary and secondary 

20 amine compounds of Formula X involves their conversion to dias- 
tereomerie amides using an optically active acid. The diasteraomeric 
amides are separated and the amide bond is cleaved to afford the 
optically pure Formula 1 compounds . This procedure is illustrated in 
Examples 49 and 50 for the preparation of the optical isomers of 

25 compound 29 using t-butoxycarbonyl-L-phenylalanine as the resolving 
agent. For the resolution, racemic compound 26 was coupled to t- 
butoxycarbonyl'L- phenylalanine and the diastereomeric amide products 
were separated by chromatography into the (+) and (-} forms; each 
isomer was carried forward as described in detail for the "(-) 

30 isomer" below. The <-) isomer was reacted with trifluoracetic acid 
to give (-) F-(5,6-dihydro-2-oxo-4H-imidazo(4 t 5 f l-ij)quinolin-5.yl)- 
L-phenylalsnineamide . Edraan degradation of this compound, by 
reaction with phenyl isothiocyanate followed by trifluoracetic acid,- 
removed the phenylalanine residue and afforded the <-) form of 

35 compound 26. Further reaction of this product with propionaldehyde 
and sodium cyanoborohydride gave the (-) form of compound 29, the 
more active isomer. 

Compounds where the R 3 substituent is alkyl exist as dies- 
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tereomers in which the alkyl group and amine substituent (NB3R2) can 
fae cis or trans to one another. The invention includes the use of 
such compounds as the isomer mixture <RR, RS, SR SS) , the racemie 
diastereoniars <R,R and S,S; or R,S and S,R) and the optically pure 
5 diastereosoer . The di aster eomer mixture can be separated by conven- 
tional means, eg by silica gel chromatography. The racemie dia- 
stereomers thus obtained may be resolved into optically pure com- 
pounds using the procedures described above . 

The compounds listed below were tested and found to have 

10 possible useful antipsychotic activity properties as indicated by 
their having CNS activity (£% 0 numbers of less than 50 mg/kg values) 
in the known hypothermia and/or hypoxic stress tests; several of the 
compounds have also shown analgesic activity. For these tests, 
groups of 4 male CF-1 mice are dosed ip (sc in the hypoxic stress and 

15 HC1 writhing tests) with suspensions or solutions in 0.25% aqueous 
methylcellulose. Doses of the compound under study began at 100 
ugAe and were decreased at a 0.3 log interval until no responders 
were obtained. The procedure described by Spearman and Karber, 
Finney, B.J. "Statistical Methods in Biological Assay" , Chapter 20, 

20 was used to calculate the ED 50 and 95% confidence intervals. 

In the hypothermia test, abdominal temperature was measured 
after 45 minutes. Kice with temperatures more than 2 standard 
deviations below the mean are hypothermic. This test is used to 
identify compounds which may be useful as antipsychotics or as 

2 5 hypotens ives . 

In the hypoxic stress test, following compound administration 
the mice were placed individually in stoppered 125 ml Erienmeyer 
flasks 30 min after receiving the test agent. The survival time is 
recorded. Mice surviving more than the mean + 2 standard deviations 

30 In parallel run controls are scored as showing a drug effect. This 
test is used to identify compounds which may be useful as anxio- 
lytics . 

For determination of analgesic activity, thirty minutes after 
test compound injection, the mice were injected i.p with 0.15% HC1, 
35 10 ml/kg. Mice were then placed in plastic boxes end observed for 
fifteen minutes to record the number of animals failing to writhe. 
If at least three of the mice receiving the test compound failed to 
writhe , the compound was retested at lower dose levels . 
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In the hypothermia and hypoxic stress tests, compounds of the 
invention have been found more potent than related compounds, showing 
ED 50's values as low as 0.05 mg/kg- The compounds also had good 
activity in the hypothermia test when the animals were dosed orally 
with the drug. 

The dosage regimen for treating patients with the compounds of 
this invention is selected in accordance with a variety of factors 
including the type, age. weight, sex, and medical condition of the 
patient, the severity of the psychosis, the route of administration 
and the particular compound employed. An ordinarily skilled 
physician or psychiatrist will readily determine and prescribe the 
effective amount of compound to prevent or arrest the progress of the 
condition. In so proceeding, the physician or psychiatrist could 
employ relatively low dosages at first, subsequently increasing the 
15 dose until a maximum response is obtained. 

Initial dosages of the compounds of the invention are ordinarily 
in the area of at least 10 mg up to about 1200 mg per day orally, 
which may be given in a single dose or in multiple doses. When other 
forms of administration are employed equivalent doses are adrainis- 
teted. When dosages beyond 600 »g are employed, care should bs taken 
with each subsequent dose to aonitor possible toxic effects. 

The compounds of this invention are administered in oral unit 
dosage forms such as tablets, capsules, pills, powders, or granules. 
They may elso be introduced parenterally , (e.g., s ub cutaneous ly, 
intravenously, or intramuscularly), using forms known to the phar- 
maceutical art. They also may be administered rectally or vaginally 
in such forms as suppositories or bougies, In general, the preferred 
route of administration is oral. 

The compounds of this invention can also be administered as 
pharoaceutically or therapeutically acceptable salt such as hydro- 
chloride, hydrobromide, hydroiodide, sulfate, phosphate, acetate, 
propionate, lactate, maleate, maiate, succinate, tartrate, cyclohexa- 
nesulfamates, methanesulfonates, ethanesulfonates , benzenesulfonates, 
toluenesulfonates and the like. Additionally, the compounds of this 
35 invention may be administered in a suitable hydrated form. 
fe&ffiff.Xft.X., Benzyl methyl malonate 

A mixture of dimethyl aalonate (100 g, 0.75 mol) and benzyl 
alcohol (108 g, 1.0 mol) was heated for 2 h at 180* C under a distil- 
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lation head so as to remove the methanol generated in the reaction. 
The product was then distilled under reduced pressure to give a fore- 
run of 55 g (a mixture of dimethyl malonate and benzyl alcohol) 
followed by 63 g (40%) of benzyl methyl malonate, bp 105-115°C/0.2 saa 
{98% pure by GC) . The pot residue consisted of 71 g (33%) of 
dibenzyl malonate (90% pure by GC) . 
JaMl&l&JL. Benzyl methyl bromomalonate 

Bromine (17,6 g, 0.11 mol) was added to a stirred solution of 
bemsyl methyl malonate (20.8 g, 0,10 mol) in carbon tetrachloride. 
After 30 minutes the solvent was removed under reduced pressure to 
give 28 g of product (85% pure by gc, containing 7% benzyl methyl 
malonate) which was used without further purification. 
ISSBEgls. .3„v Diethyl (dlpropylamino)malcnate (compound Vlb) 

Dipropylamine {22.3 g, 0.22 mol) was added to a stirred solution 
15 of diethyl bromomalonate (47.8 g, 0.20 mol) in THF (400 ml) and the 
solution was stirred for 18 hours at room temperature. The precipit- 
ate of dipropylamine hydrobromide was filtered off and washed with 
THF. The THF phase was evaporated and the residual oil was parti- 
tioned between ethyl acetate (200 mL) and sodium hydroxide solution 
20 (10 aL of 4 S), The ethyl acetate phase was separated, washed with 
water (2 x 10 mL) , and the solvent was removed under reduced pres - 
sure. The residual oil was dissolved in an equal volume of faexane 
and was applied to a silica gel column (420 g) which was eluted 
Initially with ethyl acetate rhexane (1:20). The concentration of 
25 ethyl acetate in the eluant was increased slowly until all the 
diethyl (dipropylamino )malonate was eluted from the column. Frac- 
tions containing the compound as determined by TLC and GC were pooled 
end the solvent was removed to give diethyl <dipropylamino)malonate 
as an oil in 80-90% yield. 
30 Compounds Via and VXc-VIh were obtained using this procedure, 

but substituting dimethy lamina , propylamine, N-methylbenzylamine, 
propy Ibensylamine , benzy lamine , a-me thylbenzylamine , < Jt) -at -me thy Iben- 
zylamine for dipropylamine. 

Compounds Vli-VTp were obtained using this procedure, but 
35 substituting benzyl methyl bromomalonate for diethyl bromomalonate 
and using dimetnylamine , dipropylamine, pyrrolidine, piperidine, 
morpholine, 4~methylpiperazine and imidazole as the amine reaction 
component. 
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Example 4, Diethyl <N-Cl,l-ditaethylethoxycarbonjl)propylamino). 
malonate (compound VI If ) 
Diethyl aminomalonate (21,1 g, 0.1 mol) wag dissolved in efchanol 
and sodium ethoxide in ethanol (50 ml of i M) was added. Propion- 
aldehyde (6.6 g, 0.11 »ol) and sodium cyanoborohydride (3,6 g, 0.058 
mol) were added to the stirred solution. After JO minutes additional 
propionaldehyda (6.0 g) and sodium cyanoborohydride (2,6 g) were 
added to complete the reaction. The solution was evaporated, and the 
residue was partitioned between ethyl acetate and water. Evaporation 
of the ethyl acetate gave 25.1 g of diethyl (propylamine )malonate. 
This was mixed with di t-butyi dicarbonate (34 g, 0.156 mol) and the 
fixture was heated at 100'C for 1 hour. The crude product was 
chromatography on silica gel using ethyl acetate :hexana as the 
eluant to give 21.2 g of diethyl (N- (1 , l-dim«thylethoxycarbonyl)pro- 
15 pylamino)malonate as an oil. 

Compound Vile was obtained by following the same procedure, but 
substituting propionyl chloride for di t-butyl dicarbonate. 
£a.am,ple„5 , iL , Diethyl (l-oxopropyl)malonate (compound VHd) 

Triethylamine (20 g, 0.2 nol) and propionic anhydride (12.54 g, 
0.096 «ol) were added to diethyl aminoraalonate hydrochloride (20,40 
g, 0.096 mol) in THF (300 mL) and the reaction was stirred at room 
temperature for 45 minutes. The solvent was removed under reduced 
pressure and the crude product was partitioned between ethyl acetate 
and water. The ethyl acetate phase was separated and evaporated to 
give 34.64 g of white solid. This was dissolved in hot ethyl acetate 
(60 mL), hexane (60 mL) was added, and the solution was filtered to 
remove insoluble material. The solution was cooled to -10"C and 
filtered to give 17.65 g (72%) of diethyl (l-oxopropyl)malonat e> mp 
89-93*0. 

Compound VIIc was obtained by following the same procedure, but 
substituting di t-butyl dicarbonate for propionic anhydride, 
Magpie ,6, , 8-<Bremomefcfcyl)quinoline (compound X) 

k mixture of 8-aethylquinoline (45 g, 0.314 mol), N-broaosuc- 
cinimide <55 g, 0.309 mol) and benzoyl peroxide (1.5 g) in carbon 
35 tetrachloride (250 mL) was refluxed for ? hours. The reaction was 
filtered and evaporated, and the crude product was crystallized from 
methanol (70 mL) to give 37.7 g of product. The mother liquors were 
chromatographed on silica gel in chloroform to give 17 g of material 
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which was crystallized from ethyl acetate "hexane to give an addition- 
al 12.0 g of product. 

Exampl e, 7 v Diethyl <foraylamino)<8-quioolinylaiethyl)propa'n8dioate 
(compound Xla) 

5 Diethyl <£orraylamino)malo»ate (22.0 g, 0.108 mol) was added to a 

stirred solution of sodium ethoxide in ethanol (prepared from 2.4 g 
of sodium and 250 mL of ethanol, 0.10 mol). After 5 min, 8 - (bromeme - 
thyl)quinoline (22.0 g, 0,10 mol) was added and the solution was 
stirred for an additional IS minutes. The solvent was removed under 

10 reduced pressure and the product was partitioned between ethyl 
acetate and water. The ethyl acetate was removed and the residual 
oil was crystallized from ether to give 19.9 g (58%) of diethyl 
(formylaatino) (8-quinoHnyljsfithyl)propanedioate, tap 120-122*0. Anal. 
Calcd. for C 18 H 2 oN2 0 5 : c < *2.78; H. 5.85; B, 8.14. Found: C, 

15 62.53; H, €.03; N, S.07. 

M5ffiP,jl,t„,l,,, N-(2, 3,6,7- Te trahydro - 3 - oxo - Iff , 5ff~benzo ( ij ) quinolizin- 

2-yl) -fonaamide (compound Xllla) 
PaxtJuu Ethyl 2,3,6, 7- tetrahydro- 3 -oxo- 2- (fortnylatd.no) - Iff, 5#-ben- 
za(Xj)quinolizlne-2«csrboxylate (compound XlXa) 

20 A mixture of diethyl ( f onaylamino ) ( 8 - qui no 1 iny Imethy 1 ) malonate 

(9.2 g, 26.7 atmol) and platinum oxide <0.7 g> in glacial acetic acid 
(150 mL) was hydrogenated <50 lb initial pressure) for 15 minutes 
{hydrogen uptake ca. 2 equiv). The mixture was filtered through 
celite and the solvent removed under reduced pressure. The product 

25 was partitioned between ethyl acetate and sodium hydroxide solution. 
The ethyl acetate phase was washed with water, the ethyl acetate was 
evaporated, and the product was crystallized from ether to give 7.8 g 
(97%) of ethyl 2,3,6,7- tetrahydro - 3 -oxo ~ 2 - ( f oraylamino ) - IS , 5ff- 
benzo(10quinolizine-2-carboxylate, mp Htt-lOe-C. Anal. Calcd. for 

30 C 16 H 18 » 2 0 4 : C, 63.56; H, 6.00; B, 9.27. Found: C, 63.51; H, 6.09; 
H, 9.18. 

fen„l» B* (2 ,3 ,6 , 7-Tetrahydro-3-oxo-lif,5lf-benzo(iJ>quinollzin-2- 
yl)£ormamide (compound Xllla) 
Sodium hydroxide solution <5,0 mi, of 4.0 Sf„ 20 mmol) was slowly 
35 added to ethyl 2,3*6 J-tetrahydro-3-oxo-2-(fomylamino)-lif ) 5J?- 
henzo(iJ)quinolizine-2«carboxylate (3.04 g, 10,0 mmol) in methanol 
(25 mL) . After stirring at room temperature for 30 min, hydrochloric 
acid (5.0 mL of 4.0 B) was added and the precipitate was filtered 
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off, washed with water and air dried to give 2,4 g of N- (2, 3,6,7 - 

tetrahydro- 3 -oxo-lj? , 5J?-benzo{ i j}quinoUaln- 2 -yl) f ornwwide , mp 149 - 

152"C. A portion of the product was recrystallized from ethyl 

acetate for analysis; mp 140-143*, Anal. Caicd. for C 13 H 14 N 2 0 2 : C, 

67.81; H, 6.13; H, 12.17. Found: C, 67.67; H, 6.07; fj, 11.94. 

Example 9 V 2,3,6, 7 - Te trahydro -S , N-dimathyl - IH , 5/f-benzo ( i j ) quino - 

lizin-2- amine (Compound 1) 

gar£ .A . 2,3,6, 7 -Te trahydro- 3-oxo-l»,5ff-ben2o<i j)quinolizin-2-amine 
(compound XIV) 

A solution of N- ( 2 , 3 , 6 , ? - te trahydro - 3 - oxo • Iff , 5Jf -benao ( i J ) quinol - 
iKin-2-yl).fonaaffiide (0.8 g, 3.4 mmol) in ethanolic hydrogen chloride 
{10 mL of 4.2 M) was heated at 50* C for 2 hours. The ethanol was 
cooled, an equal volume of ether was added, and the precipitate was 
filtered off and washed with ether to give 0.78 g of 2,3,6,7-tetra- 
hydro - 3 - oxo - Iff , 5i? -benzo ( ij ) quinoliz in- 2 - amine hydrochloride, mp 216- 
221*0. The product was recrystallized for analysis; mp 219-222° C. 
Anal. Calcd. for C 12 H 14 K 2 0-HC1: C, 60.37; H, 6.33; CI, 14.85; K, 
11.74. Found: C, 59.89; H, 6.42; CI, 15.41; N, 11.58. 

2 ' 3 • 6 ■ 7-Tefcrahydro-N,K-diaet%l-l#, 5H-ben2o<iJ)quinolizin* 
20 2 -amine (compound 1) 

A mixture of 2.3,6,7-tetrahydro-3-oxo-lif,5H-benao(ij)quinoii2in- 
2-amine (2.0 g), 30% foraaldehyde solution (1 mL) and. 10% pal- 
ladium/carbon (0.5 g) in ethanol (150 mL) was hydrogenated (50 lb 
initial hydrogen pressure) until uptake of hydrogen was complete (2 
hours). The solution was filtered to remove the catalyst, evaporat- 
ed, the crude product was dissolved in ether (300 mL) and lithium 
aluminum hydride (1.5 g) was added. After 1 hour, ethyl acetate was 
added, the solvents were removed under reduced pressure, and the 
product was partitioned between ethyl acetate and water. Evaporation 
of the ethyl acetate gave an oil which was purified by chromatography 
on silica gel to give 1.03 g of 2, 3,6,7- tetrahydro-K,N- dimethyl - 
IK, Stf-benzo (ij) - quinolizin-2 -amine . 

The bulk of the product was converted to the maleate salt, mp 
135-137*0 from methanol; ether. A sample was recrystallized for 
analysis; mp 135-137*0. Anal. Calcd. for C U H 20 U 2 - C 4 H 4 0 4 ; C, 65.04; 
H, 7.28; H, 8,43. Found: C, 64,72; H, 7,43; H, 8.20. 
Sample 1 0 , 2,3,6 , 7-Tetrahydro-S-methyl-lH, 5ff-benzo<i j ) quinolizin- 
2-aaine and N-Ethyl-2,3,6,7-tetrahydro-S-methyl-lff ,5ff. 
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benzo < ij )quinoliz in- 2- amine (Compounds 2 and 3) 
N- (2 , 3 , 6 f 7-Te-cr8hydro-3-oxo-l^,5ff-b«rao<ij>quit«)liain-2-yl)for- 
maffiide (4 g, 0.017 mol) was added in 0.5 g aliquots every 10 win to a 
stirred solution of lithium aluminum hydride (2.77 g, 0.073 taol) in 
5 anhydrous ether (500 mL) . After stirring overnight at room tempera- 
ture the reaction was refloated for 3 hours, cooled on ice and 
quenched with ethyl acetate and methanol. The solvent was evaporated 
under reduced pressure and the crude product was partitioned between 
ethyl acetate (800 mL) and water (40 mL) . The ethyl acetate was 

10 separated, washed with water, and the ethyl acetate was evaporated to 
give 3.64 g of crude product. The products were separated by 
chromatography on silica gel in chloroform to give, as the first 
product eluted from the column, 1,4 g of H- ethyl -2,3,6,7- tetrahydro - 
N-methyl-lff,5ff-benzo(ij)-quinolizin-2-amine. The compound was 

13 converted to the maleate salt, mp 90-100°C from methanol ; ether . The 
product was recrystallized for analysis; ap 94-98* c. Anal. Calcd. 
for c 15%2i*2'<W>4 : C, 65.87; H, 7.57; K, 8.09. Found: C, 65.53; 
H, 7.81; n, 8.08. 

Continued elution of the column gave 1.3 g of 2,3,6,7-tetra- 
20 hydro-N-methyl-lif,5^-benzo(ij)quinoli2in-2-amine which was converted 
to the aaleate salt, ap 151-155*C from methanol tether. Anal. Caled. 
for C 13 Hi 8 N2*C 4 H 4 0 4 : C, 64.13; H, 6.97; H. 8.80. Found: C, 63.79; 
H, 7.16; H. 8.62. 

BsagfeL&JJL Diethyl ( (1 -oxopropyl) amino) (8 - quinolinylmethyl)prop~ 

25 anedioate (compound Xlb) 

Diethyl ( 1 - oxopropyl ) raalonate (15.14 g, 0.065 mol) was added to 
a stirred solution of sodium ethoxide in ethanol (165 aL of 0.4 H, 
0.066 »ol). After 5 minutes, 8- (broiaoiBethyl)quinoline (13.15 g, 
0.059 mol) was added and the solution was stirred for an additional 

30 15 minutes. The solvent was removed under reduced pressure and the 
product was dissolved in ethyl acetate (300 mL) which was washed with 
water (3 x 10 ml). The ethyl acetate was removed and the residual 
solid (27.3 g) was crystallised from ethyl acetate :hexane to give 
21.6 g of tan crystals, mp 80-100*C, Recrystallization of an aliquot 

35 <4 g) from ethyl acetate :hexane gave 2,87 g of tan crystals, mp 104- 
106'G. Anal. Calcd. for C 20 H 24 H 2 0 5 : C, 64.50; H, 6.50; N, 7.52. 
Found; C. 64.25; H. 6.51; 8, 7.51. 

Example 1? . Ethyl 2,3,6 f 7-tetrahydro-3~ox©-2- ( (1-oxopropyl) amino)- 
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1H, 5H~benzo(iJ)quinoliz-i»e-2-earboxyiate (compound 
XI lb) 

A mixture of diethyl ((l-oxopropyl) amino) (g-quinolinylmethyl) - 
propanedioata (17.47 g, 0.047 mol) and platinum oxide (0,72 g) in 
5 glacial acetic acid (150 mL) was hydrogenated (50 lb initial pres- 
sure) until hydrogen uptake ceased (1.8 equiv) . The mixture was 
filtered through celite and the solvent removed under reduced 
pressure. The product was crystallized from ethyl acetate to give 
12.08 g of crystals, otp 136-140 e C, A sample was recrystalllzed fron, 
10 ethyl acetate for analysis; mp 137-141*0. Anal. Calcd. for 
C 18 H 22 N 2°4: C, 65.44; H, 6.71; N, 8.48. Found: C, 65.66; H, 6,64; 
N, 8.43. 

Examp le l? j T N-(2,3,6 ,7~Tetrahydro- 3-oxo- Iff , 5ff-benzo(ij) quinolizin- 
2-yl)-propan&inide (compound XI I lb) 
Sodium hydroxide solution (10 mL of 4.0 N, 0.04 mol) was slowly 
added to ethyl 2 ; 3,6 f 7-tetrahydro-3-oxo-2-((l-oxopropyl)amino)-lH,5]?- 
ben2o(i/)quinoHzine-2~carboxylate (3.33 g, 0.010 mol) in methanol 
(50 ml). After stirring at room temperature for 30 minutes, the 
solvent was removed under reduced pressure. The resulting solid was 
dissolved in water (20 mL) and methanol (trace) , neutralized with 48 
HC1 (10 ml, 0.04 mol), cooled to -10*0, and the precipitate was 
filtered off and air dried to give 2.86 g of 2,3,6,7-tetrahydro-3- 
oxo - 2 - { ( 1 - oxopropy 1 ) amino ) - IH , 5JT-benzo ( ij ) quinolizine - 2 - earboxylic 
acid. This was refluxed in ethanol for 20 minutes to effect decar- 
25 boxylation. The ethanol was removed under reduced pressure and the 
solid was crystallized from ethyl acetate :hexane to give 1.85 g of 8- 
(2,3,6,7- tetrahydro- 3 - oxo-lfl,5fl-benzo(Ij)quinolizin-2-yl )propanamide , 
mp 149-152*0. A sample was recrys tallized for analysis; mp 152- 
154*C. Anal. Calcd. for C 15 H X8 N 2 0 2 : C, 69,74; H, 7.02; 8, 10.85. 
30 Found; C, 69.33; H, 7.33; It, 10.68, 

Example 1*. 2 , 3 ,6 , 7-Tetrahydro-N-propyl -lff,5ff-benzo(ij)quinolizin- 
2 -amine (compound 4) 
8- (2 ,3 , 6 , 7-Tetrahydro.3»oxo-lif,5H-benzo{i j>quisolizin-2-yl)prop- 
anamlde (2.5 g, 0.01 mol) was dissolved in anhydrous ether (500 mL). 
The solution was cooled to 0«C f lithium aluminum hydride (1.46 g, 
0.038 mol) was added and the reaction was refluxed for 4 hours. The 
reaction was quenched with ethyl acetate and methanol, the solvents 
were removed under reduced pressure and the material was partitioned 
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between ethyl acetate <4Q0 mL) and water (50 mL) . Evaporation of the 
ethyl acetate phase gave 2.35 g of yellow oil. The product was 
purified by chromatography on silica gel. Elution of the column with 
1% and 2.5% methanol; chloroform gave 2.07 g of 2,3,6,?-tetrahydro-N- 
5 propyl- l# t 5#-beiMSo(ij >quinoliziti-2-amine . 

fiie bulk of the product was converted to the hemifumarate salt 
which was recrystalliaed from methanol : ether ; mp 190-194 a C. Anal. 
Calcd. for C 15 H 22 H 2 -i/2G 4 H 4 0 4 : C, 70.80; R, 8.39; N, 9.71. Found: 
C, 70.37; H, 8.26; U, 9.65. 

10 gxaqtple 15, 2 , 3 , 6 , 7-Tetrahydro-N,»-dipropyl-lH,5»-ben2o<.ij)quino- 
lizin-2-aatine (compound 5> 
A mixture of 2,3,6,7- tetrahydro-N-propyl- 1H , 5#-benzo ( X j) quinol I - 
z in- 2 -amine (2.33 g, 0.01 sol), propyl iodide (5.16 g, 0.03 mol) and 
anhydrous potassium carbonate (3 g, 0.02 mol) in dimethylformamide 

15 (75 mL) was stirred for 5 hours at 90*C. At this time additional 
propyl iodide (1.72 g, 0.01 mol) and potassium carbonate (0.5 g, 
0.0036 mol) were added and the reaction was continued for an addi- 
tional 2 hours. The reaction was cooled, filtered to remove inor- 
ganic material, and the solvent was removed under reduced pressure. 

20 The product was partitioned between ethyl acetate (800 mL) and 4N 
sodium hydroxide (20 mL, 0.08 mol), the organic layer concentrated, 
filtered, and ehromatographed on silica gel in 5-30% ethyl acetate:- 
hexane to give 2.19 g of 2,3,6,7-tetrahydro-N,S-diprepyl.lff t 5H- 
benzo ( i j ) quinoliz in - 2 - amine . 

25 A portion of the product was converted to the fumarate salt, mp 

112.5-116*0, RecrystalliEation from methanol ; ether gave light brown 
crystals, mp 112-116'C. Anal. Calcd. for C lg H 28 N 2 - C4R4O4 : C, 68.01; 
H, 8.30; N, 7.21. Found; C, 67.73; H, 8.47; N, 7.14. 
feCTfri^lL. 4-Methyl-iff-benzimidazole (compound XVIII) 

30 Ea££JL 3«Methyl-l,2-benzenediamine (compound XVII) 

2«Mathyl-6-nitroaniline (15.2 g, 0.1 mol) was dissolved by 
heating in ethanol (150 mL). The solution was cooled, 10% palladium 
on carbon (1.0 g) was added and the solution was hydrogenated (50 lb 
initial hydrogen pressure) until uptake of hydrogen ceased (1 hour) . 

35 The catalyst was filtered off and the ethanol was removed under 
reduced pressure to give 11.9 g <98%) of 3 -methyl -1,2- benzenediamine 
as a solid which was used without purification. 
g&£ft,„ft, t , 4 -Methyl -UT-benzimidazoie (Compound XVIII) 



WO90/15«S8 



PCT/US90/02621 



-21- 

A mixture of 3~met%l-l,2-1>enzanediaiiine {11.9 g) and formic 
acid (150 mL) was heated at 70 s C for 15 minutes. The solvent was 
removed under reduced pressure and the residual oil was stirred with 
water (100 mL) and sodium hydroxide solution (65 raL of 4,0 S) was 
5 added until the solution was just basic. The precipitate was 
filtered off, washed with water, and air dried to give 11.6 g (90%) 
of 4 -methyl -IH-benz imidazole, mp 141-145 B C, 

.Example 1?,,, t-Butyl 4-(bromomethyl)-lff-ben2imida2ole-l-earboxylate 
(compound XXa) 

10 fiart A, t-Butyi 4-methyl-lff-ben2imidazole-l-carboxylate (compound 
XlXa) 

A mixture of 4 -methyl bens imidazole (11.6 g, O.G88 »ol) and 
di e-butyl dicarbonate (21.1 g, 0.097 asol) was heated at S0*C in 
dioxane (200 mL) for 1 hour. The solvent was removed under reduced 
15 pressure and the residual oil (24.3 g) was chroraatographed on silica 
gel using ethyl acetate : hexane as the eluant to give 18.7 g (92%) of 
t-butyl 4-methyl-lH-benzimidazole~l-carboxylate as an oil. 

fM,% . 3 .. x . t- Butyl *-(broiBoaethyl)-llf-ben2imidazole-l-carboxylate 
(compound XXa) 

20 A mixture of c -butyl 4-methyl- l»-benz imidazole -1-carboxylate 

(11.6 g, 0.05 mol), N-bromosueciniaide (8.9 g, 0.05 moi) and benzoyl 
peroxide (0,25 g) in carbon tetrachloride (100 mL) was stirred at 
reflux for 1 hour. The solution was cooled and filtered to remove 
succinimide by-products and the solvent was removed. The crude 

25 product was ehromatographed on silica gel using ethyl acetate :hexane 
(1:20) as the initial eluant to give, as the first major product 
eluted from the column, 1.6 g of t -butyl 4- (dibromomethyl)- li- 
bera imidazole- 1-carboxylate; recrystallization from hexane gave 1.04 
g of product, mp 101-104*C, Anal. Calcd. for C 1 3H 14 Br 2 H 2 0 2 ; C, 

30 40.03; H, 3.62; Br, 40.92; R, 7.18. Found: C, 39.87; H, 3.83; Br, 
41.18; N, 7.19. 

Continued elution of the column gave 10.4 g of t -butyl 4- 
(bromomethyl)-lX-benz;imidazole- 1-carboxylate. The compound was 
recrystalllzed from hexane to give 9.6 g of product, mp S7-89 S C. 
35 Anal. Caled. for Cx3H 15 BrK 2 0 2 : C, 50.18; K, 4.86; Br, 25.68; 8, 
9.00. Found: G, 50.16; H, 5.04; Br, 25.71; 9.11. 

Continued elution of the column gave 0,95 g of recovered t -butyl 
4- (brofflomethyl) - U-benzimidazole-l-carboxylate, 
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Following the procedure of Example 17 part B but substituting 
methyl 4-metbyl-lH-betialiaidazole-l«carboxylste for t-butyl 4-methyi- 
IH-benzimidaaQle-l-carboxyiate there was obtained methyl 4-(bromo- 
methyl) -IH-beriEifflidazole-l-carboxy late (compound XXb). 
5 Following the procedure of Example 1? part B but substituting 1- 

acetyl-4-aethyl-l#-benzimidazole for fc-butyl 4-methyl-lff-benzimidazo- 
le-l-carboxylate there was obtained l-acetyl-4- (bromoaethyl)beu- 
z imidazole (compound XXc) , mp 109-U2*C. Anal. Calcd. for C l0 H 10 Br- 
K 2 0: C, 47.45; H, 3.58; Br, 31.58; H. 11.07. Found: C, 47,47; H, 
10 3.82; Br, 29.17; N, 11.21. 

Bsaffiple 3-8, 5,6-Dlhydro-N,N-dipropyl-4J?~ijnidazo(4 , 5 , 1-ij >quinolin- 

5 -amine (compound 6) 
£&?*r„Ar, . Diethyl {((1,1- dime thyie thoxycarbony 1) - 18 -bens imidazole - 4 - 
yl)methyl)- (dipropylamino)propanedioate (compound XXla) 
15 Potassium hydride (3.3 g of 40% oil suspension, washed with 

ether to remove oil, 0.03 mol) was added to a stirred solution of 
diethyl (dipropylamino)-aialonate (10.2 g, 0.039 mol) in dry THF (100 
»L). After 5 minutes, t-butyl 4~(bromomethyl) -Iff-benzimidazole-l- 
carboxylate (6.22 g, 0.02 mol) was added and the solution was 
20 refluxed for 8 hours. The solvent was removed under reduced pressure 
and the residual oil was partitioned between ethyl acetate and water. 
After evaporation of the ethyl acetate, the crude product was 
chromatography on silica gel using ethyl acetate ;hexane as the 
eluant to give 7.9 g of diethyl { ( (1 , 1-dimethylethoxycarbonyl) -li?- 
25 ben2imidazole-4-yl)inethylHdipropylamino)-propanedioate as an oil. 

. 8 f Ethyl a- (dipropyl&mino) - IS-benz imidazole -4 -propanoate (com- 
pound XXII) 

A mixture of diethyl < ( (1,1-dimethylethoxycarbonyl) -lfi-ben- 
ziaidazole-4-yl)methyl}(dipropylamino)propanedioate (3.4 g, 6.9 amol) 

30 was dissolved in ethanol (50 ml) and treated with sodium ethoxide in 
ethanol (35 mL of 0.8 M, 4 equiv) and water (1.0 asL) and the reaction 
was refluxed for 4 hours. The solution was then cooled, neutralized 
by addition of 15 »L of 2,2 N HC1 in ethanol, filtered to remove 
sodium chloride, and the solvent was removed under reduced pressure. 

35 The product was partitioned between ethyl acetate and water, and the 
ethyl acetate was removed, and the crude product was chromatographed 
on silica gel using chloroform as the initial eluant. Elution of the 
column with 5% methanol chloroform gave 1,60 g of ethyl as- (dipropyla- 
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Bino)-lif-beti£imtda3ole.4-propanoat:e. The product was crystallized 
from ethyl acetate :hexane; mp 7S-80*C. Anal. Calcd. for CigH^l^Og: 
C, 68.11; H, 8.57; N, 13.24. Found: C, 68.41; H , 8.51; N, 13,22. 

^-(Dipropylajaino)-lff-benzimidazole-4-proparJol (compound 
XXIII) 

Lithium aluminum hydride (250 mg, 6.6 mmol) was added at O'C to 
a stirred solution of ethyl a- (dipropylamino}-l^benzimidazole-4- 
propanoate (1.5 g, 4.7 imaol) in dry THF <50 mL) , and the solution was 
allowed to warm to room temperature. TLC in 10% methanol; chloroform 
showed that the reaction was complete in 15 minutes. Ethanol (5 mL) 
was added and the solvents were removed under reduced pressure. The 
residue was partitioned between ethyl acetate and water. Evaporation 
of the ethyl acetate gave 1.3 g of ^-(dipropylamino) -Itf-benzimidazo- 
le-4-propanol which was used without further purification. 

15 p, 5,6-0ihydro.N ( S.dipropyl-4ff-imidazo(4,5,l-iJ)quinolin-5- 

amine (compound 6) 

Triphenylphosphine (625 mg, 2.4 mmol) was added to a stirred 
solution of £-{diprapyla»ino)-lj^benzimidazole-4»propanol (600 mg, 
2.18 mmol) in methylene chloride (12 mL) . After solution was 
complete, carbon tetrabromide (940 mg, 2,8 mmol) was added and the 
solution was stirred for .30 minutes. Methylene chloride (20 mL) was 
added and the solution was extracted with 25 mL 1.0 N hydrochloric 
acid. The methylene chloride was separated, reextracted with 10 mL 
1.0 S HC1, and the combined aqueous extracts were basifled (20 mL of 
25 4.0 H NaOH) and extracted with ethyl acetate. After removing the 
ethyl acetate, the product was chrotaatographed on silica gel using 
chloroform as the initial eluant to give 380 mg of product. A sample, 
was crystallized from hexane for analysis; mp 95-98*0. Anal. Calcd, 
for C lfi H23N 3 : C, 74.66; H, 9.01; H, 16.33. Found: C, 74.28; H, 
30 9.25; M s 16.36. 

Example 19, 5,6- 0ihydro-N,N-dimethyl-4H- imidaz©(4 , 5 , 1 -i j) quinoli - 

ne-5~astine (compound 7) 
Hy^uL. ( 0 ime thylaaino) {((1,1- dimethylethoxycarbonyl ) - IB- ben - 
zimida2ole-4.yl)ffiethyl}-propanedioic acid methyl benzyl 
35 diester 

This compound was obtained by following the procedure of Example 
18 part A, but substituting (difflethylamino)propanedioie acid methyl 
benzyl diester (compound Vli) for diethyl (dipropylaaino)malonate. 
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EgS&JL Methyl a- (dimethylaai?io)*lff-ben2:iffiidazoi©-4~propaTioate 

A mixture of (d£ntethylamino>{{(l t l-dim©thylethoxycarboTvyl)-lif- 
banzimidaz0le-4-yi}m©thyl}-propanedioic acid methyl benasyl diester 
(6.0 g) and 10% palladium charcoal (1 g) in ethanol (150 mL) was 
5 hydrogenated until hydrogen uptake ceased. The solution was filtered 
and evaporated to give 4.1 g of methyl a - (dimethylamino) -l/^-ben- 
zimidazole*4*propanoate as an oil. 

Par- C, 0- {Dimechylaaino)-ltf-ben2ifflida3ole-4-propanol 

This compound was obtained by following the procedure of Example 
10 18 part C, but substituting methyl a- (dittethylamino)- Ui-bena imidazo- 
le- 4 -propanoate for ethyl a-(dipropylamino>-li^benxiraidazeie-4- 
propanoate . 

flHft Pt 5,6-Dlhydro-N.N- dime thyl - 4JT- im 1 dazo < 4 , 5 , 1 - i j ) quinolin- 5 - 
amine 

15 This compound was obtained by following the procedure of Example 

18 part C but substituting 0- (dimethylamino) -lff-benzimidazole-4- 
propanol for 0- (dipropylamino)-ia-benzimida3ole-4-propanol. 

The bulk of the product was converted to the hydrochloride salt, 
jup 264-5*C from methanol: ether. Anal. Calcd. for 0x2%$% * 2HC1 ; C, 

20 52.56; H, 6.25; Ci, 25.86; 8, 15.33. Found; C, 52.44; H, 6.53; CI, 
25.64; K, 15.18. 

^mml%„^^ 1- (5 ,6-0ihydro-45-imidaao(4,5,l-iJ)quinolin-5-yl>pyr- 
roiidine {compound 8) 
This compound was prepared by following the procedure of Example 
23 19, hut substituting (1-pyrrolidinyl) propanediol acid methyl benzyl 
diester (compound VIk) for ( dimethylamino >propanedioic acid methyl 
benzyl diester (compound VI i>. The bulk of the product was converted 
to the dihydrochlorlde salt, ntp 291-294*C. 

Um?l9 Zl, l*<5,6-Dihydro-4fi'-imidazo(4,5,l-ii)quinolin-5-yl)pi- 
30 peridine (compound 9) 

This compound was prepared by following the procedure of Example 
19, but substituting (l-piperidinyl)propanedioic acid methyl benzyl 
diester (compound Vim) for (dimethylaaino)propanedioic acid methyl 
benzyl diester (compound VXi) . The bulk of the product was converted 
35 to the dihydrochlorlde salt, mp 287-290*C. 

te3ffi4s,,,2,%, t , 4- (5 t 6-Dihydro-4ff-imidazo(4,5,l-i j)qui»olin-5-yi)mor~ 
pholine (compound 10) 
This compound was prepared by following the procedure of Example 
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19, but substituting (4-morphoiinyl)propanedioic acid methyl benzyl 
diester (compound VXn) for (di»ethylamino)p r opanedioic acid methyl 
benzyl diester {compound VIi>. The. built of the product was converted 
to the dihydrochloride salt, mp 290-292 e C, 

Example g 3 . 1 - ( 5 , 6 - Dihydro-4tf- i*idazo(4 ,5,1-iJ) quinoiin-5-yl) - 
iaiidazole (compound 11) 
This compound was prepared by following the procedure of Example 
19, but substituting (l-imidazolyl)propanedioic acid methyl benzyl 
diester (compound Vlp) for (diraethylamino) propanediol c acid methyl 
benzyl diester (compound Vli) . The bulk of the product was converted 
to the monohydrobromide salt, mp 23$-242*C. 

i sample 2 4 r 1. (5 , 6-Dihydro-4ff-imidazo{4, 5 ,l-iJ)quinolin-5-yl)-4- 
taethylpipera2ine (compound 12 > 
This compound was prepared by following the procedure of Example 
19, but substituting <4-»«thyl-l-piperazinyl>prapanediolc acid methyl 
benzyl diester (compound Vlq) for (dimethylamino)propanedioic acid 
methyl benzyl diester (compound Vli) . 

Exampl e 25 , a- (i-Phenylethyl) ~5 , 6 - Mhydro-4#. i«ida2;o(4, 5 , 1- 
ij)quinolin-5-amine (compound 13) 
This compound was prepared by following the procedure of Example 
18, but substituting diethyl ( 1 - pheny le thy lamino ) malonate {compound 
VIg) for diethyl {dipropylamino)malonate (compound VTb) . 
Sample t-Butyl ^-(broaomethj'D-S-methoxy-liy-benzimidazole-l- 

carboxylate 

25 &arr Aj . 3-Chloro-2-methyl«6-nitrobenzenamine 

A suspension of 2 , 6 -dichloro-3-nitro toluene (6.0 g, 29 mmol) in 
50% methanolic ammonia (60 mL) was stirred at 130" C (340 lb pressure) 
for 18 hours. The autoclave was cooled to -30»C, opened, and the 
precipitate was filtered off and washed with methanol to give 4,14 g 
30 (76%) of 3-chloro-2-»ethyl*6-nitxobenzenaanine. 

3-Kethoxy-2 -methyl -6-nitrobenzenaiaine 
Sodium raethoxide in methanol (110 mL of 25% solution, 0.49 ml, 
20 equiv) was added to a stirred suspension of 3-chloro-2-methyl~6- 
nitrobenzenamine (4,0 g, 23.5 mmol) in methanol (250 mL) and the 
mixture was stirred at reflux for 18 hours. The solution was cooled, 
neutralized with methanolic hydrogen chloride, filtered to remove 
sodium chloride, and the solvent was removed under reduced pressure. 
The residual solid was partitioned between ethyl acetate and water. 
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Evaporation of the ethyl acetate gave 3.7 g (86%) of 3-tnethoxy-2- 
asethy 1 - 6 - nitrobenzenamine , 

EaE& JL *-Metboxy-3-metivyl-l,2~b©iia:eiiediaaiiii€ 

4 mixture of 3-ffiethoxy-2-roethyl-4-ititrobengenaffiine (3,5 g, 19.0 
5 aaaol) and 10% palladium on carbon (1.0 g) in absolute ethanol (150 
mi.) -was hydrogenated (50 lb initial hydrogen pressure) until hydrogen 
uptake was complete (30 minutes). The solution was filtered through 
celite and the ethanol was removed to give 2.84 g (98%) of 4-methoxy- 
3 - methyl - 1 , 2 -betssenediamine . 

10 Fart p, 5-Kethoxy-4-methyl-l#-benzimidazole 

A mixture of 4-methoxy-3-methyl-l,2-benzenedlamine (2.8 g, IS. 4 
mmol) and formic acid (30 mi.) was heated at 60*0 for 30 minutes . The 
formic acid was removed under reduced pressure and the product was 
partitioned between chloroform and water containing sufficient sodium 

15 hydroxide to basify the solution. After evaporation of the solvent 
the crude product was chromatographed (methanol: chloroform) to give 
2.55 g (84%) of 5 -methoxy~4-methyl -l#-benzImidazole . 
fayfc B , r . t-Butyl 5-methoxy-4-»ethyl-lff-ben2iaidaaoie-l-carboxylate 
A mixture of 5 -methoxy-4 -methyl -lif-benz imidazole (2.5 g, 15. 4 

20 mmol) and di-t-butyl dicarbonate (4,2 g, 19.3 mmol) in dioxane (70 
mL) was heated at 100* C for 1 hour. After evaporation of the solvent, 
the residue was chromatographed on silica gel to give 3.75 g (93%) of 
t-butyl 5-aet^oxy.4-»ethyl-lJf-ben2imida2ole-l-carboxylate . 
BggfcJL t * Butyl 4 - (bromome thy 1 ) - 5 -methoxy- ltf-benzimidassole - 1 - 

25 carboxylate 

A mixture of N-bromosuccinimlde (2.66 g, 15.0 mmol) , benzoyl 
peroxide (0.35 g) and t-butyl 5 -me thoxy-4 -methyl -Ig-benz imidazole ~1- 
carboxylate <3,70 g, 14.1 ssmol) in carbon tetrachloride {70 mL) was 
refloated for 1 hour. The solution was cooled, filtered to remove 

30 succinimide by-products, evaporated, dissolved in ethyl acetate and 
chromatographed on silica gel using ethyl acetate :hexane as the 
eluant to give 4.8 g of product. This was crystallized from ethyl 
acetate thexane to give 3.6 g (75%) of t-butyl 4- (bromomethyl) -5- 
methoxy-lir-bensimidazole-l-carboxylate, mp 127-129*0. Anal. Caied. 

35 for C l4 H 17 BrN 2 0 3 : C, 49.28; H, 5.02; Br, 23,42; N, 8.21. Found: C, 
49.27; H, 4.98; Br, 26.81; K, 7.71. 

Example 22*. 5 , 6 - Dihydro - 7 -methoxy-N , S-dipropyl-4^- imidazo{4 ,5,1- 
i j ) quino iin- 5 - amine {compound 14) 



WO 98/15058 



PCT/US90/O2621 



-27- 

Tfeis compound was prepared by following the procedure of Example 
IS, but substituting fc-butyl 4-<bromomethyl)-5-methoxy-lH-ben- 
zisddazole-l-carboxylate for t-butyl 4-(bromomethyl)-li^benziraida:so- 
le-1- carboxylate. the product was crystallized from pentane; mp 46- 
5 49*C. Anal, Calcd. for C17H25S3O: C, 71.04; H, §.77; N, 14,62. 
Found: C, 70.80; H, 8.89; R, 14.80. 

The bulk of the product was converted to the dthydrochloride 

salt. 

Sample, ,28. 5,6- Dihy dro - 8 - me thoxy-H . S - dipr opy 1 -4ET- imidaz » (4 , 5 , 1 - 
W i j } quino 1 in - 5 - amine {compound 15) 

This compound was prepared by following the procedure of Example 
18, but substituting t-butyl 4- (bromoraethyl) -6-raethoxy-lJr-ben- 
zimidazole-l-carboxylate for t-butyl 4-(bromomethyl)-ia-benEimidas©~ 
le - 1 - carboxylate . 

15 £x&gfflle m ,2? M ,, 5, 6-Dihydro-9-3aethoxy-K,S-dipropyl-4if-imidazo(4,5 ( l- 
iJ)quinolin-5-amine (compound 16) 
This compound was prepared by following the procedure of Example 
18, but substituting t-butyl 4- (broraomethyl) -7-methoxy-lif-ben- 
zimldazole-i- carboxylate for t-butyl 4-(bronomethyl)-3iT-benalmidaao- 
20 le-1- carboxylate. 

Samp le 30, 5,6-Dihydro-7-methoxy-8,S-dlaetfeyl-4H-l»ld«zo<4,5,l. 
ijr)quinolin-5-amine (compound 17) 
This compound was prepared by following the procedure of Example 
18, but substituting t-butyl 4-{broiao»ethyl)-5-iBethoxy-lif-bana:iiaidae- 
25 ole-l-carboxylate for t-butyl 4*(bromaiiiethyl).lff.benztmidaaole-l- 
carboxylate and diethyl {diaethylamino)malonate for diethyl (dipropy- 
lamino)malonate . 

gxaaple ?1, 7-Chloro-5,6-dihydro-N,N-dipropyl-AH-inidazo<4,5,l- 
ij) quinolin-5-arainc (compound 18) 
30 This compound was prepared by following the procedure of Example 

18, but substituting t-butyl 5-chloro-4- (bromomethyl) -IH-benziaidazo- 
le-1 -carboxylate for fc-butyl 4-(bron>omethyl)-U~benzimidazole-l- 
carboxylate . 

.^■TOM.Jl*. 5 - (Bipropylasino) - 5 , 6 -dihydro-4J?- Iaidaao<4 ,5,1- 
35 lj)quinolin-7-ol (compound 19) 

5 , 6-Mhydro-7-methoxy-S > S-dipropyl-4ff-imida2o(4, 5 , 1-i j)quinoHn- 
5- amine (1.0 g) was heated at 130*C in 48% hydrobroraic acid for 2 
hours. The solution was cooled and was then evaporated under reduced 
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pressure. The solid thus obtained was crystallized from methanol :- 
ether; rap 270"C. 

SSJmd&J &j. 5 , 6 -Dihydro-5- (dipropy 1 amino )-4jBMmidazo (4,5 ,1- 

ij )qulnolin-8~ol (compound 20) » 
5 This compound was prepared by following the procedure of Example 

32, but substituting 5 , 6-dihydro-8 -saethoxy-N ,N- dipropyl imida- * 
zo(4 ,5,1- ij )quinolin~ 5 « amine for 5 , 6-dihydro-7 -mathoxy ~H ,N -dipropyl - 
4.8- imidazo(4 , 5 , 1-i j)quinolin~5- amine. 

MgmlfeJ&U. 5 , 6-0ihydro«5 - (dipropylamino) - 4#-lffiida;;o(4,5,l* 

10 iJ)quinolin-9-ol (compound 21) 

This compound was prepared by following the procedure of Example 
32, but substituting 5,6- dihydro - 9 - methoxy - N , N - dipropyl - 4# - imida - 
zo (4 , 5 , 1 - i j ) quinolin- 5 - amine for 5,6- dihydro - 7 -me thoxy -8 , SJ - dipropyl - 
AH - imidazo (4 ,5,1- i J)quinolin- 5 - amine . 

15 Example 35, N-(3-quinolyl)formamide (compound XXV) 

A solution of acetic formic anhydride was prepared by slowly 
adding 95-97% formic acid (20.80 g, 17.05 mL, 0,45 mol> to acetic 
anhydride (40,84 g, 37.7 mL, 0.40 mol) at 0"C. The solution was 
stirred at room temperature for 2 hours, then added to a stirred 

20 solution of 3-aminoquiaoline (28.84 g, 0,20 mol) in dry tetrahydrofu- 
ran (300 mL). After 15 minutes, the solution was evaporated, 
methanol (50 mL) was added, and the solution stirred for an addition- 
al 30 minutes. The solution was then evaporated under reduced 
pressure and the residual oil was triturated with ether. The 

25 resulting white solid was filtered to give 28.7 g (84%) of product, 
mp 157-160'C. Anal. Calcd, for C 10 H 8 8 2 0; C, 69.75; H, 4.68; 8, 
16.27. Found: C, 69.45; H, 4,78; N, 16.31. 

teml&...3fL N- <l-Formyl-l,2,3,4-tetrahydro-3~quinolyl)formsmide 
(compound XXVI) 

30 A mixture of N- (3~quinolyl)forraamide (30.0 g, 0.175 mol), 

■ platinum oxide (2.0 g) and acetic acid (300 mL) was hydrogenated 
<50 lb, initial % pressure) until 2 equivalents of % were consumed 
(reaction time 3 hours). The mixture was filtered through celite and 
the acetic acid removed under reduced pressure. It was dissolved in 

35 ethyl acetate and washed with NaOH solution and water. Evaporation 
of the ethyl acetate gave 29.4 g of crude material. This was 
dissolved in 200 mL THF and acetic formic anhydride (prepared from 
formic acid (27.2 g, 0,59 mol) and acetic anhydride (53.5 g, 
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0.52 mol) was added at O'C. After 15 minutes, the solution was 
allowed to warm to foQm temperature, and after en additional 15 
minutes, methanol (60 mL) was added. The solution was evaporated and 
the resulting oil was partitioned between ethyl acetate and AS sodium 
hydroxide solution. The sodium hydroxide solution was repeatedly 
extracted with ethyl acetate. The combined ethyl acetate was 
evaporated, and the crude product was purified by chromatography on 
silica gel using 2,5% methanol : chloroform as eluant to give 22.55 g 
(69%) of product. An analytical sample was crystallized f roB 
methanol: ether (1:3); mp 125-128'C. Anal. Calcd. for C n H 12 N 2 0 2: C, 
64.69; H, 5.92; », 13.72. Found; C, 64.60; H, 5.97; K , 13.66, 

Jgxample 37, N-(l-Formyl.6-bromo.l, 2) 3 ( 4.tetrahydro-3-quinolyl)for- 
mamide {compound XXVII) 
Bromine (10.2 g, 0.064 mol) was added to a stirred solution of 
(l-formyl.l,2,3,4-tetrahydro-3-quinolyl)formamid« (14.0 g, 0.065 
mol) in acetic acid (70 mL) containing anhydrous sodium acetate (10.2 
g, 0.12 mol). The solution was stirred for 30 minutes and water (500 
mL) was added. The precipitate was filtered off and air dried to 
give 15.8 g (86%) of N.(l-forffiyl.6-broao-l,2,3,4-tetrahydro-3- 
20 quinolyDfomamide, mp 174-178«C. A sample was recrystallized from 
ethanol for analysis; mp 178-181'C. 

gyample 3$,,, 6- Bromo -1,2,3,4- tetrahydro - 8 -nitro -3 -quinolioamine 
(compound XXIX) 

A mixture of N-d-formyl-e-bromo-l^^^-tetrahydro-S-quinolyl)- 
formamide (12.8 g, 45.2 mmol) and sodium nitrate (12.8 g, 150 mmol} 
in trifluoracetic acid (100 mL) was stirred at room temperature for 
18 hours. The bulk of the solvent was removed under reduced pressure 
and the residue was partitioned between ethyl acetate and water. The 
ethyl acetate was washed with sodium hydroxide and water, and the 
ethyl acetate was removed to give 14.2 g of N- ( 1 - f ormyl - 6 -bromo - 
1,2,3, 4-tetrahydro.8-nitro-3-quinolyl)formamide (compound XXVIII) as 
a solid. This was dissolved in ethanolic hydrogen chloride (100 mL 
of 4.0 R), the mixture was refluxed for 1 hour, ether (200 mL) was 
added, and the precipitate was filtered off, washed with ether and 
dried to give 12.8 g (82%) of 6-bromo.l,2,3,4- tetrahydro-8-nitro-3- 
qulnoliriamine dihydrochleride , mp >300*C. 

UmpU 5 ' 6 - Bih y <iro -^-i«i<la a: o(4,5,l-iJ)quinolin-5-a ai ine 
dihydroehloride (compound 22) 
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A mixture of 6-broiiKj-l,2,3,4-tetra-S-nit:robydro-3-quinolinaaiTie 
dihydrochloride <10.69' g, 0.031 mol), and 10% palladium on carbon 
(1.0 g) In absolute ethanol (175 mL) was hydrogenated <50 lb initial 
H 2 pressure) until the H 2 uptake had ceased (reaction time 
5 1,5 hours). The mixture was filtered through cellte and the solvent 
removed under reduced pressure. The residual foam was partitioned 
between ethyl acetate and 1 Sf sodium hydroxide solution. Evaporation 
of the ethyl acetate gave 5.41 g of 3,8-diasino-l,2,3,4-tetrahydro- 
quinoline (compound XXX) as a brown oil. 

10 This oil was dissolved tn formic acid (60 mL) and stirred at 

55 *C for 5 hours. the formic acid was then removed under high 
vacuum. The resulting oil was partitioned between ethyl acetate 
(400 aL) and 4 N sodium hydroxide (60 mL>. The aqueous phase was 
extracted 5 times with ethyl acetate and the combined ethyl acetate 

15 extracts were washed with water (2 x25aL). The ethyl acetate was 
evaporated to give 5.5 g of material, a mixture of the desired 
product (80%) and its N-fermyl derivative (20%). The crude product 
was dissolved in methanolic HC1 (150 mL) to hydrolyze the 8»formyl 
compound. After 1.5 hours at roost temperature, the precipitate which 

20 formed was filtered and washed with methanol: ether (1:3) to give 
6.33 g (82%) of 5 , 6-dihydro-4J? ~ imidazo (4 , 5 , 1 - i j } quinolin- 5 - amine 
dihydrochloride, mp >30G*C. Anal. Calcd. for C 10 H n % • 2HC1 : G, 
48.80; H, 5,32; Cl, 28.81; N, 17,07. Found: C, 48.68; R, 5.44; CI, 
28.60; N, 16.92. 

25 Example 4Q, 5,6-0ihydro-N-propyl*4ff-i»idazo(4,5,l-IJ)quinoline-5- 
amine (compound 23) 
Fropionaldehyde (11,0 g, 0.19 mol) and sodium cyanoborohydride 
(0.85 g, 0.014 mol) were added at O'C to a stirred solution of 5,6- 
dihydro-4S , -imidazo(4,5,l-iJ)quinolin.5-amine dihydrochloride (3,0 g, 
30 0.012 mol) in methanol (250 mL). After 20 minutes, methanolic 
ammonia (10 mL) was added and the solution was concentrated to an oil 
and partitioned between ethyl acetate and sodium hydroxide solution. 
The ethyl acetate phase was washed with water, evaporated, dissolved 
in chloroform and chromatogrsphed on silica gel using 5% methanol: - 
35 chloroform as eluant to get, as the first product ©luted from the 
column, 0.9 g (32%) of 5,6-dihydro-K.N-dipropyl-4H-imidazo(4,5,l- 
ij ) quinoline - 5 - am ine . 

Continued elution of the column gave 1.65 g (65%) of the 
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monopropylassine derivative. This was dissolved in methanol and 
ethereal HGX and ether added. The precipitate was filtered off and 
recryst&lli2ed twice from methanol: ether to give 1.32 g of 5,6- 
dihydr0~H-pr0pyl-4#~m sesquihydro- 
5 chloride, mp 294-297°C (dee). Anal. Calcd. for C^jHjjNj • 1 , 5HC1 ; C, 
57.83; H, 6,91; CI, 19.70; N, 15.56. Found: C, 57.84; R, 7.04; CI, 
19.46; 8, 15.26. 

Example 4^, 5 ,6-i>ihydro-8-methyl-N 5 S-d^propyl.4j-ifflidazo(4,5,l- 
iJ)qu^nolin-5'-aatine (Compound 24) 

10 This compound was prepared by following the procedure of Example 

40, but substituting 5,6- dihydro- 8-methyl -UH- imidazo<4 , 5 , 1 - i j ) quinol - 
in-5-amine dihydrochloride for 5,6-dihydra-4J?-imida2o(4,5,l-if)quino- 
lin-5- amine dihydrochloride. The compound was crystallized from 
hexane; mp 91-94°C. Anal. Calcd. for Cjj^sNjQ: C, 75.23; H, 9.28; 

15 «, 15.48, Found: C, 75.08; H, 8.88; 8, 15.67. 

Example 42, 5, 6-Dihydro-2-methyl-N,N~dipropyl-4^-imidazo<4 ! 5,l- 
ij)quinolin-5-amine (Compound 25) 
c-Butyl {8*amino-l > 2,3,4*t.etrahydro-3-quinolyl)caxbamate (2.72 
g) was treated with acetic anhydride (1,16 g) in THF (150 ml.) for 2.5 

20 hours. The reaction was evaporated and the crude product was 
dissolved in aethanoiic hydrogen chloride. After 5 hours, the 
solvent was removed to give 3.1 g of $,6-dihydro-2*methyl-4i?.iffl. 
idazo(4 , 5 , i-Xj)quinclin«5-amine dihydrochloride . 

This was converted to 5,6-dihydro~2-aethyl-N,N-dipropyl-4H-im- 

25 idasJo(4,5,l-ij)qulnolin-5-amine using the procedure of Example 40, 
The product was converted to the dihydrochloride salt, op 202-205'C. 
Anal, Calcd. for C 13 H 17 N 3 • 2HC1 : C, 59.28; H, 7.91; CI 20.59; N, 
12.20. Found: C, 58.51; H, 8.02; CX, 21.90; R, 11.41. 
EKampi? 4?. t- Butyl (6-bromo-l,2,3,4-tetrahydro-8-nitro-3-quinol- 

30 inyl) carbamate (compound XXXI) 

k mixture of 6-bromo-l,2,3,4-tetrahydro-8~nitro-3-quinolinaiaine 
(3,45 g, 0,01 aiol), di fc-butyi dicarbonate (3.0 g, 0,014 mol) and 
triethylamine (2.0 g, 0.02 mol) in DMF (50 «L> was stirred at room 
temperature for 1 hour. Water (7 mL) was slowly added to the stirred 

35 solution. The precipitate was filtered off and washed with water and 
air dried to give 3.7 g of bright orange solid, mp 193 - 195 "C. Anal, 
Calcd. for C 14 H 18 BrH 3 0 4 : C, 45.17; H, 4.87; Br, 21.47; N, 11.29. 
Found: C, 45.25; H, 4.97; Br, 21.34; N, 11.38. 
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Sample 44 A t-Butyl Ci.^.S.e-tetrahydro-S-oxo-^-imtdasoC^.S,!- 

ij)quinblin-5-yl}carbafflate (compound XXXIII) 
for* A - t -butyl (8-aaino-l,2,3,4'tetrabydro-3-quliioliiiyX>carbafflate 
A mixture of t-bufcyl (6-broiad-l,2,3,4.tetrahydro-8-nitrQ-3- 
5 quinolinyl) -carbamate (3,72 g, 0.01 mol) , absolute etbanol (150 ml) 
and 10% palladium on carbon (0.60 g) was hydrogenated (50 lb hydrogen 
pressure) for 18 hours. The mixture was filtered through celite and 
the solvent removed. The residual foam was partitioned between ethyl 
acetate and 1 SJ sodium hydroxide, and the ethyl acetate phase was 

10 evaporated under reduced pressure to give 2.72 g of t-butyl (g-amino- 
l,2 s 3,4-tetrahydro-3-quinolyl}cerbamate (compound XXXII) as an oil. 
£# r fr 3- t-Butyl (l,2,5,6-tetrahydro-2-oxo-4tf-imidazo(4,5,l-i J)qu- 
inolin- 5 ~yl) carbamate (compound XXXIII) 
fc- Butyl <8-ami no -1,2,3 , 4- te trahydro - 3 - quinolyl) carbamate (2.70 

15 g) was dissolved In THF {100 mL) and stirred while a solution of 
phosgene in THF (20.7 aL of 0.40 H, 0.093 mol) was added. After 5 
minutes, trie thy laadne (2.08 g, 0.020 mol) was added and the solution 
stirred for an additional 10 minutes. The THF was removed under 
reduced pressure and the material was partitioned between chloroform 

20 (250 mL) and water <20 mL). The chloroform was washed with 4N sodium 
hydroxide (5 mL) and evaporated. The crude material was combined 
with that of an earlier reaction (0.002 mol scale) and purified by 
chromatography on silica gel in 1% methanol : chloroform to give 2.28 g 
of product. Crystallization from methanol: ether (1:1) gave 1.60 g 

25 (54%) white solid, mp 235-36 e C. Anal. Calcd. for C^s^o^Og: C, 
62.26; H, 6.62; N, 14.52. Found: C, 61.65; K, 6.94; N, 14.23. 
Example 45 T , 5 - Amino- 5 ,6-dihydro-4#-imida3o(4 , 5 , 1-i j>quinolin- 
2 (Iff) -one (compound 26) 
t-Butyl (1,2,5, 6- tetrahydro-2-oxo-4#- imidas© (4 , 5 , l-iJ)quinolin- 

30 5-yl)csrba»ate (1.65 g, 0.0057 aol) was dissolved In methanolic HC1 
(85 mL) and stirred at room temperature for 1 hour. The solvent was 
removed under reduced pressure to give 1.29 g of crude product. An 
analytical sample was reerystallized from methanol and ether to give 
a pink solid, mp >300 # C. Anal. Calcd. for C^0H il %O*HCI-I/2H 2 O: C, 

35 51.58; H, 5.58; CI, 15. IX; H, 17.90. Found: C, 51.04; H, 5.47; CI, 
15.10; N, 17.86. 

gxampXe 5 - ( Dime thy 1 amino ) - 5 , 6 - dihydro - 4fl - Imidazo (4,5,1- 

i/)quinolin-2(Uf)-one hydrochloride (compound 27) 
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5 -Amino- 5 , 6-<Uhjrdr».4ff-lMdaw»(«,3,l-IJ)quli»lln-2<Iir) -one (0.73 
g, 3.2 mol) was dissolved in IK sodium hydroxide solution (3.2 ml). 
To this was added absolute ethanol (100 atL) , 37% f ormaldehyde 
solution (1.3 ml), 10% palladium on carbon (0.65 g> , and the mixture 
5 was hydrogenated (50 lb. initial H 2 pressure) until H 2 uptake ceased 
(reaction time 5 hours). The mixture was filtered through celite and 
the solvent removed under reduced pressure to yield a clear oil . The 
crude material was combined with that of a previous reaction (2.5 
fflmol), dissolved in chloroform and gravity filtered to remove 
10 paraformaldehyde. The compound was purified by chromatographing on 
silica gel in 10% methanol: chloroform to give 0.88 g (71%) of 5- 

(dimethylamino) - 5 , e-dihydro-^-imidazo^^, l-iJ)quinolin.2<l«)- on e an 
oil. 

The bulk of the product was converted to the hydrochloride salt, 
15 mp 220-223*0. Anal. Galcd. for C^H^O-HCI.l^O: C, 54.85; H, 
6.52; CI, 13.49; N, 15.99. Foundt C, 54.97; H, 6.33; CI, 13.08; iJ, 
15,55. 

S saiglg 4?,, , 5 - ( Propylamine > - 5 , 6 - dihydro-AJf- imida K o{4 ,5,1- £j)qut-' 
nolin-2{ltf)-oise (compound 28) 
Sodium cyanoborohydride (0.17 g> was added in small portions 
over a 5-hour period to a stirred solution of 1.90 g (8.4 mmol) 5- 
amino-5 > 6-dihydro-4H-i m idazo(4 I 5,l-ij)quinolin-2(iy)-one, 0.83 mL 
sodium methoxide and 1.5 g propionaldehyde in methanol- (175 mL) . 
Methanolic ammonia solution was added, and after 30 minutes, the 
25 solvent was evaporated. The residual oil was partitioned between 
ethyl acetate and water and the crude product obtained by evaporating 
the ethyl acetate was dissolved in chloroform and chromatographed on 
silica gel eluting with 2.5% methanol : chloroform to give 1.24 g (64% 
yield) of 5, 6-dihydro-5- (propylamine) -4ff- iaidazo(4, 5, 1-i J)quinolin- 
30 2 (Iff) -one. 

The bulk of the product was converted to the hydrochloride salt, 
mp >300 9 C from methanol: ether. Anal. Calcd. for C| 3 H 17 %0"HC1: C, 
58.31; h. 6.77; CI, 13.24; K, 15.69. Found: C, 58.16; H, 6.92; Cl! 
13.17; H, 15.18. 

35 feffyU 48, 5 "( Di Propylaaino)-5,6.dihydro-4H-imida2o(4,5,l- 
ij)quinolin-2(l^).one (compound 29) 
Propionaldehyde (12.7 g, 0.21 mol) and sodium cyanoborohydride 
(2,22 g, 0.035 mol) were added at 0»C to a stirred solution of 5- 
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amino- 5 , 6-dihydro-4fif- imidazo(4, 5 » 1-i j)quinolin-2(L5f) - one {2 . 70 g , 
0.012 mol) acid sodium methoxide (1 mL of 3.8 H) in methanol (250 mL ) » 
The solution was allowed to warm to room temperature and, after 1 
hour, mathanolic ammonia (10 mL) was added. The solution was stirred 
5 an additional 30 minutes and the solvent removed under reduced 
pressure . The mixture was dissolved in EtOAc (500 mL) , washed with 
4K NaOH (15 mL) and HjG (2 x 10 mL) and evaporated. The crude 
product was dissolved in chloroform: methanol (2:1) and ehromato- 
graphed on silica gel elating with chloroform. The solid obtained 
10 was triturated with ether :hexane (1:1, 40 mL) and filtered to give 
2.12 g (65%) of product, mp 155 - 157* C. The analytical sample was 
recrystalliaed from ethyl acetate :hexa«e; mp 155 -158* C, Anal. Calcd. 
for C I6 H 23 H 3 0: C, 70.29; K, 8.48; 8, 15.37. Found: C, 70.36; H, 
8.78; N, 15.30. 

15 The bulk of the product was converted to the hydrochloride salt, 

mp 221-224*0 (dec). Anal. Calcd. for C 16 H 23 N 3 0-HC1: C, 62.02; R, 
7.81; CI, 11.44; H, 13.56. Pound: C, 61.88; H, 7.79; CI, 11.50; H, 
13.48. 

gxarople 4JL. ( - } 5 - (Bipropylamino) * 5 , 6 -dihydro-4?r- imidazo(4 ,5,1- 

20 iJ)quinolin-2(U3T>-one ((-) compound 29) 

fwrt At (+) and (-) t-Butoxycarbonyi N- (1- (1,2,5 , 6-tetrahydro-2- 
oxo-4ff- imidaao(4 ,5,1- ij)quinolin-5<-yl) -L-phenylalaninamide 
A mixture of t-butoxycarbonyl*L-ph*nylaianine (2.9 g, 11 mmol) , 
5* amino -5,6- dihydro - 4# - imidazo(4 , 5 , 1-iJ) quinolin- 2 ( Iff) - erne hydro - 

25 chloride (2,25 g, 10 mmol), 1-hydroxybenzotriazole (1.65 g, 11 mmol), 
triethylamine (1.1 g, 11 mmol) and dicyclohexylcarbodiimide (3.09 g, 
15 maol) in dimethylformamide (50 mL) was stirred at room temperature 
for 2 hours. The solution was filtered to remove dicyclohexylurea, 
evaporated, and chromato graphed to give, as the first product eluted 

30 from the column, 1.8 g of (+} t-butoxycarbonyl N- (1,2,5, 6-tetrahydro- 
2«oxo-4ff-imida2o(4 , 5 ,l-iJ)quinolin-5~yl) -L-phenylalaninamide. This 
was crystallized from methanol; mp 215-217'C; (a) D M80H +26*. Anal. 
Calcd. for C24H28N4O4: C, 66.03; H, 6.47; K, 12.84. Found: C, 
66.01; H, 6.54; », 13.01. 

35 Continued elution of the column gave 1.9 g of (-) t-butoxycar- 

bonyl H- (1,2 ,5 , 6-tetrahydro-2-oxo-4ff-imida2o(4 , 5 , 1- iJ)quin©lln-5- 
yl) -L-phenylaianinamlde . 

tsXLJL <-) 5 - amino - 5 , 6 -dihydro -4Jjf - imidazo (4 ,5,1-iJ) quinolin- 2 ( Itf) - 
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one 

<~> e -Butoxycarbonyl N-(l,2,5, 6- tetrahydro-2 -oxo-4/>'~ imidaso - 
(4,5,l-ij)quinoliti-5-yl}-L-phenylalaiiitiamide (1,8 g) was stirred in 
ethanolic hydrogen chloride (50 mL of 4.0 N) for 1 hour. The solvent 
was removed and the residual oil was partitioned between chloroform 
and sodium hydroxide solution. Evaporation of the chloroform gave 

I. 4 g of (-) N-(l,2,5,6-tetrahydro-2-.oxo.4ff»i«ida2o(4,5,l-iJ)quinol- 
in- 5 -yl )phenylalaninamide . This was dissolved in acetonitrile:THF 
(30 nL of 1:1) and phenyl isothiocyanate (675 Bg, 5 mmol) was added. 
After 1 hour, the solvents were removed and the residual oil was 
chroraatographed on silica gel using chloroform as the initial eluant. 
Elution of the column with 5% methanol : chloroform gave 1.8 g of (-) 
H- ((phenylamino) thiocarbonyi) (1 ,2 , 5 , $- tetrahydro-2-oxo-4H-im- 
ida2o(4,5 1 l-iJ>quinolin-5-yl)phenylalaninafflide. This was dissolved 

15 in trifluoroacetic acid (25 mL) . After 1 hour the solvent was 
removed and the residue was dissolved In methanol (5 mL) . Ether (50 
mL) was added, the solution was cooled to -10*C, and the precipitate 
was filtered off, washed with ether, and air dried to give 1.2 g of 
(-) 5-amino-5,6-dihydro-4 J »-ioidazo(4 I 5 > l-ij)quinolin.2(lH>-one 

20 trifluoroacetate, mp 247>C (dee), («>„»<« .18*. Anal. Calcd. for 
c 10HllN30-C 2 HF 3 0 2 : C. 47.53; H, 3. 99; F, 18.80; 8, 13.97. Found: 
C, 47.31; H, 4,26; F, 17.37; N, 13.48. 

gj * yt c ' ( ' > 5 - (Dipropylamino) - 5 , 6- dihydro-4#- imidazo(4 , 5 , l-ij)qu- 
inolin-2(lf)-one 

25 This was prepared following the procedure of Example 47, hut 

using (-) 5»8iaino-5 t 6-aihydro.4ff-itaidaao{4,5,l-i j)quinolin-2(U?).one 
trifluoroacetate in place of 5 -amino -5,6- dihydro-4]?- imidasso (4,5,1 - 
ij)quinolin-2(ltf)-one. The hydrochloride salt of the product 
crystallized from methanol: ether as a heoihydrate (2.89% water 

30 content) with an indefinite melting point; (a}^ m -16. 5*, Ajial. 
Calcd. for C 16 H 23 N 3 0-HC1-1/2H 2 0: C, 62.02; H, 7.81; 8, 13.56; CI, 

II. 44. Found: C, 61.88; H, 7.79; 8, 13.48; CI, 11.50. The compound 
was also converted to the hydrobromide salt which was obtained as a 
monohydrate, mp 190-192*C from methanol/ether . 

35 Exampl e 5Q r (+) 5 - (Dipropy iamino) -5,6- dihydro - 4ff- imidazo (4,5,1- 
1 J)quinolin~2(lH) -one hydrochloride 
This was prepared from (+> t-butoxycarbonyl N-(l,2,5,6-tetrahyd- 
ro-2-oxo-4/r-imida Z o(4,5 , 1 - ij ) quinolin- 5 - yl ) -L-phenylalaninamide using 
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the procedures described in Example 49, parts B and C. The 
hydrochloride salt of the product crystallized Cross Methanol: ether as 
a hydrate (0,99% water content} -with an indefinite melting point; 
(a) D Mc0H +16.5". Anal. Galcd. for C^^^O • RG1 - I/4H2O: C, 61,13; 
5 H, 8,01; CI, 11.28; N, 13.37. Found: C, 61,17; H, 8.08; CI, 11,12; 
H, 13,35. 

Example 51, 5- (Mpropylaffiino)~5 f 6 -dihydro-1- methyl »4H- imidago- 
(4,5 ,l-ij)quin©lin-2(lif)»ane (compound 30) 
Potassium hydride (0.28 g of a 35% by wt. mineral oil diaper - 

10 sion, washed with ether to remove oil, 2.7 amol) in dry THF was added 
to a stirred solution of 5-(dipropylamino)-5,6-dihydro-4ff-imidaKO- 
(4 ( 5,l«lJ)qui»olin-2(lif)-one (0.60 g, 2,2 assaol) in dry THF (25 mL) , 
Methyl iodide (0.31 g, 2.2 mmol) in dry THF was then added. After 
stirring at room temperature for 18 hours, methanol was slowly added 

15 to the solution. The solvent was then removed under reduced pressure 
and the material dissolved in methanol: chloroform (1:1) and chromato- 
graphed on silica gel using chloroform as eluant to give 0.50 g (79% 
yield) of a yellow solid. The product was reery stall ized twice from 
hexane to give 0.28 g (44%) of 5-(dipropyla»itJO>-5,6-dihydro-l- 

20 methyl-4S'-imidazo(4,5,l-ij)quinolin-2(lff)-one, »p 83-85°C. Anal. 
Calcd. for C 17 H 2 5%0: C, 71.04; H, 8.77; N, 14,62. Found: C, 
71.25; H, 8.91; N, 14.74. 

Example 52. 5 - ( D ime thy lamino ) - 5 , 6 - dihy dr o - 1 - me thy 1 - 4Jf- imidazo - 
(4,5,l-iJ)quinolin-2(lir>.one (compound 31) 

25 This compound was prepared by following the procedure of Example 

51, but substituting 5-(dimethylamino)-5,6-dihydro-4iT-imidazo{4,5,l- 
ij)quinolin-2(lff)-one far 5- (dipropylaarino) -5, 6-dihydrc-4if- im- 
idazo (4,5,1-iJ) quinolin-2 ( Iff) -one . 

The product was converted to the hydrochloride salt which was 

30 crystallised from methanol: ether; mp 268-271 , C. Anal. Calcd. for 
C 13 H 17 N 3 0-HC1: C, 58.31; H, 6.77; CI, 13.24; N, 15.69. Found: C, 
58.40; B, 6.92; CI, 13.05; Sf, 15.33. 

Example £3, 5 - ( Dime thy lamino ) - 5 s 6 - dihy dr o - 8 - me thy 1 - 4if- imidazo - 
(4,5 J l-i.J)quinolin-2(lff>-one (compound 32) 
35 This compound was prepared by following the procedure of Example 

46, but substituting 5-amino-5 J 6-dihydro-6-methyl-4J?-imida2o(4,5,l- 
ij) quinolin-2 (Iff) -one for 5-asine-5 , 6 » dihydro - 4/f- imidazo (4 ,5,1- 
ij }quinolin- 2 (1#) -one. 
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The product was converted to the hydrochloride salt which was 
crystallized from methanol; ether; tap 281-284*C. Anal. Calcd. for 
C 13 H 17 N 3 0-HCi: C, 58.31; H, 6.77; CI, 13,24; N, 15.69. Found: C, 
58-00; H, 7,03; Ci, 12.94; S, 15.44, 
5 fe^ale„ljL. S-Bromo-l f 2 t 3 1 4-tetrah.ydro-8-nitro-K 1 N-dlpropyl-3- 
quinollnamine (compound XXXIa) 
A mixture of fi-bEOJSO-l^jS^-fcetrahydro-S-nitro-S-quinoliriaaiine 
dihydrochloride (11.5 g, 0.033 aol) , iodopropane (21 g, 0,12 mol) and 
anhydrous sodium carbonate (20 g, 0.19 mol) in dimethylforraamide {100 
10 mL) was stirred at 100"C for 5 hours. The solution was then evapo- 
rated, partitioned between ethyl acetate and water, and the ethyl 
acetate was evaporated to give a red oil. This was chromatography d 
on silica gel to give 8,2 g of 6-bromo-l,2,3 ,4-tetrahydro~B-nitro~ 
t^N-dipropyl-3-quinolinamine. The product was crystallized from 
15 ethyl acetate :hexans to give 7.6 g of product, mp 79-81° C. Anal. 
Calcd. for C 15 H 22 BrN 3 0 2 : C, 50.57; H, €.23; Br, 22.43; N, 11.79. 
Found: C, 50.59; H, 6.27; Br, 22.53; N, 11.69. 

Continued elution of the column afforded 1.5 g of 6-bromo- 
l,2,3,4-tetrahydro-S~nitro-K-propyl-3-quinolinamine as an oil. 
20 Example 55, 6-Bromo-l, 2,3,4-tetrahydro-N.N-dimethyl-8-nitro-3- 
quinolinamine (compound XXXIb) 
A mixture of fe-hromo-l^.S^-tetrahydro-S-nitro-S-quinolitiianiine 
(1.5 g, 5.5 mraol), 37% aqueous formaldehyde (1.8 mL) and formic acid 
(10 mL) was heated at 100*C for 1 hour. The solution was then evapo- 
25 rated, partitioned between ethyl acetate (200 mL) and 4 H sodium 
hydroxide solution (10 mL) , and the ethyl acetate was evaporated to 
give a red oil. This was chroma tographed on silica gel to give 1.58 
g of 6 ~brotBO-l,2 , 3 , 4- tetrahydro-N,N-dimetbyl-S-nitro- 3-quinolinamine. 
The product was crystallized from ethyl acetate rhexane; mp 88-91°C. 
Anal. Calcd. for C n H 14 BrN 3 0 2 : C, 44.01; H, 4.70; Br, 26,62; S3, 
14.00, Found: C, 44.04; H, 4.89; Br, 26.62; 8, 13.97. 
E?»P*e 5K, 5 - (Bipropylamino) -5,6 - dihydro-4/f- imidazo(4 f 5 , 1- 

li}quinoltn-2(lff}-thione (Compound 33} 
£&£3lA^ 1,2,3, 4-Tetrahydro-H 3 ,N 3 -dipropyl- 3,8- quino line diamine 
35 (compound XXXfb) 

A mixture of 6-bromo-l,2,3,4-tefcrahydro-8-nitro-N,N-dipropyl-3- 
quinolinamine (2.7 g) and 10% palladium charcoal (0.5 g> in ethanoi 
(150 ml) was hydtogenated for 18 hours. The solution was filtered 
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and the e Chanel evaporated to give 1.9 g of l,2,3,4-tetrahydro-N 3 ,N 3 - 
dipropyl-S^-quinolinediamine as an oil. 

£g££_JL. 5- (Bipropylaraino) - 5 , 6 -dibydro - 4H - ioidazo < 4 f 5 ,l-ij)quinolin- 
2(W)-thione 

5 M (2-pyridyl)thiocarbonate (1.6 g 5 7.2 hsssoX) was added to a 

stirred solution of 1,2,3,4-tetrahydro-N 3 ( S 3 -di}>ropyl-3 J 8-guinoliiie* 
diamine (1.6 g, 6.7 mmol) in THF (50 mL) , The solution was stirred 
for 1 hour, evaporated, and partitioned between chloroform and water. 
The chloroform phase was evaporated and chromatographed on silica gel 

10 using ethyl acetate :hexane (1:9) as the initial eluant to give 1.6 g 
of product. Crystallization from cyclohexane gave 1,3 g <67%) of 5- 
<dipropylami.no) - 5 , 6 -dihydro-4.ff~imidazo<4 , 5 , l~iJ)quinolin-2(lff) - 
thione, mp 15G-151*C, Anal. Calcd. for C16H23N3S: C, 66.39; H, 
8.01; R, 14.52; S, 11.08. Found: C, 66.50; H, 8.18; H, 14.56; S, 

15 11.02. 

SsaaglS-S^L 5,6-Dihydro-2-methylthio-N,N-dlpropyl-4J?-iaidazo- 
(4,5,l-ij)quinolin-5*amine (compound 34) 
This compound was prepared using the procedure of Example 51, 
but subs ti tuting 5 - ( dipropyl amino ) - 5 , 6 -dihydro-4#- imidazo{4 ,5,1- 
20 ij)quinolin-2(U?)- thione for 5-(dipropyla»ino)-5 f 6-dibydro*4#~ 
iaida2o<4,5 ( l-lj)quinolitt-2(2if)-one. The product was crystallized 
from pentane; mp 49-52*C. Anal. Calcd. for C 1? H2 5 S 3 S: C, 67.28; H, 
8.30; K, 13.85; S, 10.57. Pound: C, 67.57; H, 8.27;' N, 14.00; S, 
10.44, 

25 Sample 58, 5 , 6 -Dihydro-N 5 , N 5 -dipropyl-4/r-iraidazo(4,5, 1-i j)qui- 
noline - 2 , 5 -diamine (compound 35) 
This compound was prepared using the procedure of Example 56 
part B, but substituting cyanogen bromide for di (2~pyridyl)thiocar- 
bonate. The product was purified by chromatography and tritutated 
30 with ether; mp 160-170*C. Anal. Calcd. for C 16 H 2 48 4 : C, 70.55; H, 
8.88; K, 20.57. Found: C, 68.96; H, 9.03; », 20.57. 
.Es.S»R.le,,,5.1 i . 5 , 6 -Mhydra-N 2 -raethyi-N 5 ,N 5 *dipropyl-4#~imida!!o{4 ,5,1- 
iJ)quinoline-2,$-diam£ne (compound 36) 
This compound was prepared using the procedure of Example 51, 
35 hut substituting 5,6-dihydro-S 5 > S 5 -dipropyl-4H-imi<laao(4,5,l-iJ)qui- 
noltne -2,5- diamine for 5-<dipropylamino) -5,6-dihydro-4i/-imida2o- 
(4 , 5 , 1 - 1J ) quinolin- 2 (Iff ) -one. The product was separated by chromato- 
graphy from the accompanying 5,6-dihydro-i-methyl-N 5 ,8 5 -dipropyl-4I- 
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imidazo (4,5,1- ij )quln©line*2 ,5- diamine . 

Mffmls., ^ -. 5- (Dipropylamino) - 5 , 6-dihydro-4j?~isiidazo(4 , 5 , l- 
i J ) quinolin- 2 -yl } cyanaraide (compound 37 ) 
This compound was prepared using the procedure of Example 56 
5 part 8, but substituting diphenyl cyanocarbonimidate for di (2- 
pyr idyl ) thiocarbonate . 

£xa.f#Jt<tjy,, J . 5 , 6-Dihydro-N,N-dipropyl.l#,4H-thiaaiazolo(4,3 ,2- 
ij } quinol ine - 5 - amine 2, 2 -dioxide (compound 38) 
This compound was prepared using the procedure of Example 56 
10 part B, but substituting sulf amide for di (2-pyridyl)thiocarbonate 
and carrying the reaction out at 150*C in absence of solvent, 
haggle ..6,%, t . 1,2,6,7- Tetrahydro - 6 - ( dipropylamino ) - M , Sfir-pyxido- 
(1 , 2,3«de)quinoxalln-3-one (compound 39) 
This compound was prepared using the procedure of Example 56, 
15 but substituting ethyl bromoacetate for di (2-pyridyl)thiocarbonate 
and carrying the reaction out at the reflux temperature. The crude 
product was chroraatographed to give, as the major product and first 
compound eluted from the column, 1,2 ,6 > 7-tetrahydxo-6-(dipropyIamin- 
o)-3 J ff,5lf-pyrido(l,2 ! 3-de)quitioxaUn-3-one, Tbe product was crystail- 
20 ized from ethyl acetate :hexane; mp 97-99 8 C, Anal. Calcd. for 
C 17 H 25 N 3 0: c > 71-04; H, S.77; N, 14,62. Found: C, 71,20; H, 8.90; 
N, 14.85, 

Continued elution of the column gave a small amount of 1,2,6,7- 
tetrahydro-6- (dipropylamino) -3if,5j?-pyrido(l t 2 , 3-tfe)quinoxalin-2-ona . 
25 EsaBtpJ^.,,^3,,, 1, 2, 6, 7 -Tetrahydro -fi- (dipropylamino) ~ 3# , 3#-pyrido- 
(l,2,3-de>quinoxalin-2-one (compound 40) 
This compound was prepared using the procedure of Example 56, 
but substituting chloroacetie anhydride for di (2-pyridyl)tbio- 
carbonate. The initially formed - (chloroacetyl) -1,2,3,4- terra - 
30 hydro -N 3 , - dipropyl -3,8- quinolinediamine was heated at 150°G in DHF 
to effect cyclizatlon to l ( 2 f 6 I 7-tetrahydro-6.(dlpropylamino)-3J?,5if- 
pyrido(l,2,3-de)quinoxalin-2-one which was thereby obtained as the 
hydrochloride salt which was crystallized froin methanol tether; rap 
250-255*0 (dec). Anal, Calcd, for CjjI^s^O-HCl: C, 63,04; H, S.09; 
35 CI, 10.95; N, 12.98. Found: C, 62.39; H, 8.34; CI, 10.85; N. 12.84. 
Example ,64,,, 6, 7-Dihydro-6-(dipropylamino)-3ff,5J?-pyrido{l,2 f 3-de)- 
quinoxalin-3-one (compound 41) 
This compound was prepared using the procedure of Example 56, 
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but substituting butyl glyoxylate for di <2-pyrldyr>thiGearboitate and 
carrying the reaction out at the reflux temperature. 

The bulk of the product was converted to the p-toluenesulfonate 
salt, tap 188- 190* C from methanol: ether. 
5 Ea§spls_6j^. 6,7-Dihydro-6-(dipropylaiaino>-liJ > 5lf.pyrido(l,2,3-de)- 
quinoxalin-2,3-dione ( compound 42} 
This compound was prepared using the procedure of Example 56, 
but substituting ethyl oxalyl chloride for di (2-pyridyl)thio- 
carbonate and carrying the reaction out at the reflux temperature. 
10 The product was crystallized from ethyl acetate : hexane ; mp 166-168*C. 
Anal. Calcd. for C^yl^*^: C. 67.75; H, 7.69; H, 13.94, Found: 
C, 67.66; H, 7.96; a, 13.80, 

The bulk of the product was converted to the hydrochloride salt 
which was crystallized from methanol: ether; mp 250-255*0 (dec). 
15 foremple $*i 5- (DI»ethylaoino)-5,6-dihydro-4fi-imidazo<4,5,i- 
iJ)quinolin-2(lif)-thione (compound 43) 
?.SXS...A f 1 1 1 , 3 , 4-Tetrahydro-N 3 dimethyl- 3 , S-quinolinedi amine 
(compound XXXVb) 

A mixture of 6-broao-l,2 t 3,4-tetrahydro-8-nitroH.iif,ff-di»«tbyl-3- 

20 quinolinamine (1.15 g, 3.8 mmol) and 10% palladium charcoal (0.5 g) 
in ethanol (150 mL) was hydrogenated for 18 hours. The solution was 
filtered and the ethanol evaporated to give 0.73 g of 1,2,3,4- 
tetrahydro-N 3 ,N 3 -dimethyl-3,8.quinolinedismine as an oil. 
£g£S S, 5- (Diaethylamino) -5 , 6-dihydro~4if- imidazo (4 , 5 , l-ij)quinolin- 

25 2<ltf)-thione 

M (2-pyridyl)thiocarbonate (0,92 g, 4.0 mmol) was added to a 
stirred solution of 1,2,3, 4-tetrahydro-N 3 ,S 3 ~dimethyl-3 t 8-quinoline- 
diamine (0.73 g, 3.8 mmol) in THF (50 mL) . The solution was stirred 
for 1 hour, evaporated, and partitioned between chloroform and water. 

30 The chloroform phase was evaporated and chroma tographed on silica gel 
using ethyl acetate : hexane (1:9) as the initial eluant to give 0.68 g 
of product. Crystallization from eyclohexane gave 0,60 g of 5- 
(dimethylamino) - 5 f 6-diftydro-48-imidazo(4 , 5 , 1 - i j > quinol iti-2 (Iff) - 
thione, »p 203-205*0. Anal. Calcd. for C^H^s^S: C, 61.77; H, 

35 6.48; N, 18.01; S, 13.74. Found: C, 61.77; H, 6.53; N, 17.73; S. 

gxaqqple 67 T Alternate synthesis of 1, 2,3,4 -Tetrahydro-N 3 ,H 3 - 

dimethyl-3 t 8-quinolinedlamine (compound XXXVb) 
?.art,,A,.„ Diethyl (formylamino}((2-nltrophenyl)ffiethyl)propanedioate 
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Diethyl ( £ormylarain0)nialonate (20,3 g, 0.1 mol) was added to a 

stirred solution of sodium ethoxide (250 mL of 0.4 M) . 2-HItrobenzyl 

chloride (17,2 g, 0.1 sol) was added, the mixture was refluxed for 2 

hours and the solvent was then removed under reduced pressure. The 

5 material was partitioned between ethyl acetate and water, the ethyl 

acetate was separated and evaporated to give 40.3 g of crude product. 

The compound was crystallized from ethyl acetate ; hexane to give 25.5 

g of diethyl <formylamino)(<2-nitrophenyl>aethyl)propanedioate; mp 
129-132*0, 

10 f^t g r Ethyl 3-(forBr5rlaaino)-l f 2,3,4-tetrahydro-2-oxo-3-quinoli- 
neearboxylate 

A mixture of diethyl (fomylamino)((2-nitrophenyl)methyl)pr©pa- 
nedioace (8.54 g, 0.025 mol) and 10% palladium on carbon (2.0 g) in 
absolute ethanol (200 mL) was hydrogenated (50 lb initial H 2 pres- 
15 sure) until hydrogen uptake ceased. The mixture was filtered through 
eelite and refluxed for 2 hours to achieve cyclization. The solvent 
was removed under reduced pressure to give 6.6 g of product which was 
crystallized froa methanol to give 5.0 g of white crystals, mp 187- 
190* C. Anal. Calcd. for C 13 H 14 N 2 0 A : C, 59.53; H, 5.38; N, 10,68. 
20 Found: C, 59,77; H, 5.36; N, 10.75. 

?3 rt 3- (Formylamino) -3 ,4-dihydro-2(U?)quinolinone 

Sodium hydroxide (50 mL of 4.0 N, 0.20 mol) was added to a 
stirred solution of ethyl 3-{£oraylamino)-l,2,3,4-tetrahydro-2-ox©-3- 
quinolinecarboxylafce (11.3 g, 0.043 mol) in methanol (250 mL) . After 
25 30 minutes, a white precipitate appeared and, after 45 minutes water 
(50 mL) was added to the reaction. After refluxing overnight, 
hydrochloric acid (50 mL of 4.0 N, 0.20 aol) was added and the 
solvents were removed under reduced pressure . The residual solid was 
refluxed in ethanoi (200 mL) for 1 hour, filtered to remove salt, and 
cooled to afford 6.8 g of product, mp 197-200'C* Anal, Caled. for 
C 10 H 10 N 2°2 : c > S3. 15; H, 5.30; N, 14.73. Found: C, 63.03; R, 5,37; 
N, 14.71. 

Pa y t P» 3- (Formylaffiino>-6-hromo-3,4.dihydro-8-nitro-2(l^>quinoli- 



30 



35 



none 



Bromine (16.0 g, 0.1 mol) was added to a stirred solution of 3- 
(fomylamino)-3,4-dihydro-2(lfi')quinolinone (19.0 g, 0.1 mol) and 
anhydrous sodium acetate (12.7 g, 0.2 mol) in acetic acid (500 mL). 
After 1 hour, water (1.5 L) was added and the precipitate was 
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filtered off and air dried to give 17.8 g of 3- (formyiajnino) -6-bromo- 
3, 4- dihydro-2(l#) quinolinone, mp 275-2$2 e C (dee). This was dissolved 
in trifluoracetic acid (300 mi) and sodium nitrate {9,0 g) was added 
to the stirred solution. After 1 hour, water was added and the 
5 precipitate was filtered off and air dried to give 18.2 g of 3- 
(formylamino) -6-bromo - 3 , 4 - dihydro- 8-nitro- 2 quinolinone , mp 232 - 
235 e C- 

3- (Amino) - 6 -bromo- 3 , 4-dihydro«8 -nitro - 2 ( 1#) quinolinone 
This compound was prepared using the procedure of Example 9 part 
10 A, but substituting 3-(formylamino>-6-bromo-3,4-dlhydro-S-nitro- 
2 (IS) quinolinone for N- (2,3,6,7-tetrahydro-3-oxo-IJi', 5tf-benzo(iJ)quin- 
ol is in- 2 - y 1 } - f ortstataide . 

.Part F, 3- (uimethylamino>-6-broBio-3,4-dihydro-S-nitro-2<lff)quino- 
linone 

15 This compound was prepared using the procedure of Example 55, 

but substituting 3- (formylamino}- 6-bromo -3 ,4-dihydro-8-nitro-2 (^qu- 
inolinone for 6 -bromo- 1 ,2,3 , 4- tetrahydro- 8 -nitro- 3-quinelittamlne . 
The product was crystallised from ethyl acetate; mp 162-165*0. 
Part C. 3 , 8 -Diamino - 3 , 4-dihydro-S 3 ,N 3 -dimethyl- 2 ( IS) quinolinone 

20 This compound was prepared using the procedure of Example 5$ 

part A, but substituting 3-Cdimethylaaino)-6-broao-3 ( 4-dihydro-8- 
nitro *2{1H) quinolinone for 6 -brorao -1,2,3,4- tetrahydro- 8 -nitro -N , S - 
dipropyl - 3 -quincl inamine . 

fM,t.&i. 1,2, 3 ,4-Tetrahydro~N 3 ,N 3 - dimethyl -3 ,8-quinolinediamine 
25 This compound was prepared using the procedure of Example 14, 

but substituting 3 , 8-diamino-3 ,4-dihydro-N 3 ,N 3 -dimethyl- 2 (Itf)quinoli- 
none for N-{2»3,6,7- tetrahydro - 3 - oxo -1S,5H- bens o ( i J ) quino lizln - 2 •* 
yl)propanamide . 

■femp,lfe,,M,., 5 , 6 -Dihydro-N,N- dimethyl -2 -methyl thio-4/f- imidazo- 
le (4,5,i-iJ)quinoline-5-ataine (compound 44) 

This compound was prepared using the procedure of Example 51, 
but substituting 5- (dimethylamino) - 5 , 6- dihydro -4#- ioidaso{4 ,5,1- 
ij )quinoHn-2 <1») -thione for 5- (dipropylamino)-5,6-dihydro-4^- 
imida2o(4,5,l-ij)quinolin.2(lff)-one. The product was crystallized 
35 from ethyl acetate :hexane* mp 84-86*C. Anal. Calcd. for CjjH^HjS: 
C, 63.12; H, 6.93; N, 16.99; S, 12.96. Found: C, 63,08; H, 7.02; N, 
16.97; S, 12.82. 

Example 69. 5 , S-»ihydro-S s ,N 5 -dimethyl-4ff-imidazo(4,5 t l-lj}qum~ 
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oline-Z.S-diamine (compound 45) 
This compound was prepared using the procedure of Example 66, 
but substituting cyanogen bromide for di (2-pyridyi)thiocarbonate . 
E&aml&..lQ,,. 5 , 6 - Dihydro-N ,N-ditsethyl -4Jf-thiadiazolo{4 , 3 , 2 - i j )qui - 
5 nolina-5-aiaine 2,2-dioxide (Compound 46) 

Ibis compound was prepared using the procedure of Example 66, 
but substituting sulf amide for di {2-pyridyl)thioearbonate and 
carrying the reaction out at 150°C in absence of solvent. 
MmvXeJ . l , , ,. 1,2,6 , 7-Tetrahydr©-6- (dimethyl amino) -3H , 5#~pyrido- 
10 (l,2,3-de)quinoxalin-3-one {compound 47) 

This compound was prepared using the procedure of Example $6, 
but substituting ethyl bromoacetate for di (2-pyridyl)thiocarbonate 
and carrying the reaction out at the reflux temperature . 
B&aagSig 7g - 1 .^,6 } 7-Tetrahydro-6-<dimetbylaiaino)-3fi' 1 5H-pyrido- 
15 <l,2,3-de)qulnoxalin-2-one (compound 48) 

This compound was prepared using the procedure of Example 66, 
but substituting chlorcacetie anhydride for di (2-pyridyl)thiocar- 
bonate and cyciizing the initially formed N 8 -(chloroacetyl) -1, 2,3,4- 

tetrahydro-S 3 ,N 3 -dimethyl-3,8-quinolinediaiaine by heating at 150*C in 
20 DMF. 

Example 73, 6,7- Dihydro-6- ( dimethylamino) -M , 5H-pyrid© (1 ,2,3-de)- 
quinoxaIin-3~one (compound 49) 
This compound was prepared using the procedure of Example 66, 
but substituting butyl glyoxylate for di (2-pyridyl)thioearbonate and 
25 carrying the reaction out at the reflux temperature. 

Example 74. 6 , 7 - Mhy dr o - 6 - { dime thy lamino ) - !# , 5ff -py r ido ( I , 2 , 3 - tie) - 
quinoxalin-2,3-dione (compound 50) 
This compound was prepared using the procedure of Example 66, 
but substituting ethyl oxalyX chloride for di (2-pyridyl)thiocar- 
30 bonate and carrying the reaction out at the reflux temperature. 

&Xa%pl«,,ll fc Alternate synthesis of 5- (dipropylamino) -5.6 -dihydro- 

4H- iaidazo (4,5,1-iJ) quinolin- 2 ( Iff) ♦ one {compound 29) 
gay? A. 4«Metfayl-lff~bensimidas!olidinone 

1,1-Carbonyldi imidazole (30.5 g s 0.1$ mol) was added, with 
35 cooling, to a stirred solution of 3-methyl-l»2-benEenediamine (22.98 
g, 0.19 mel) in dimethylformamide (200 mL) and the mixture was heated 
at 100* C for 1 hour. The solvent was removed under reduced pressure 
until solid began to appear, Water (200 ml) was slowly added, with 
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stirring, to precipitate the desired product. The precipitate was 
filtered off and air -dried overnight to give 26,28 g brown solid, mp 
> 280*C, which was used without further purification. 
Fart B. J-Chloro^-methyl-lH-benzlmidazole 
5 Hydrogen chloride gas was bubbled through & stirred mixture o£ 

4-methyl-lil-ben£imidazolidlnone (5 g, 0.034 mol) in phosphorus 
oxyehioride (50 tnL) for 1 hour at 120*C. The solvent was removed and 
the resulting solid was dissolved in water (50 saL) . Ammonium 
hydroxide (20 »L) was carefully added until the mixture was basic. 

10 The aqueous phase was then extracted with chloroform, filtered 
through celite, and evaporated to give 5,2 g of brown oil. The 
product was chromatographed on silica gel in chloroform, and was 
eluted with 1% methanol chloroform to give 3.96 g o£ brown oil. 
Crystallization from ethyl acetate: hexane gave 2.72 g of brown 

15 crystals, mp 137 .5-139. 5 4 C. 

ES££JL Methyl 2-chioro-4-methyl-l^benzi»idazole-l-carboxyiate 

Potassium hydride (0.85 g of 35% in oil, washed with ether to 
remove oil, 7.4 mmol) was added to a stirred solution of 2-chloro-4- 
methyl-lff-benzimidazoie (1,23 g, 7.4 mmol) in THF (25 aL) . Methyl 

20 chioroformate (0.7 g, 7.4 mmol) was added and the reaction was 
stirred 10 minutes. The. solvent was removed and the material was 
partitioned between ethyl acetate and water. Evaporation of the 
organic layer gave 1.66 g of white solid. Crystallization from 
hexane gave 1.42 g of white crystals, mp 90-91*C. Anal. Calcd. for 

25 C 10 H 9 ClN 2 O 2 : C, 53.47; K, 4.04; CI, 15.78; N, 12.47. Pound: C, 
53.63; H, 4.11; CI, 15.81; N, 12.45. 

g&gJLib Methyl 4-(bramomethyl}-2-chloro-l^-benzimidazoie-l-carboxy- 
late 

A mixture of methyl 4-methyl-2-chloro-llf-bens:lmida2:ole-l- 
30 carboxylate (17.5 g, 0.078 mol) , 8-broraosuceiniraide (13.9 g, 0.078 
mol) and benzoyl peroxide (2.0 g> in carbon tetrachloride (175 mL) 
was stirred at reflux for 2 hours. The solution was cooled, filtered 
to remove succinlmide by-products, evaporated and crystallized from 
ethyl acetate: hexane to give 17.1 g of methyl -4~ (broraomethyl) -2- 
35 chioro-lif-benzimidaEole-l-carboxylate as a pale yellow solid. 

B, 2 - Chlo r o - 5 , 6 -dihydro -H , S - dip ropy 1 - 4# - imi daso (4 , 5 , 1 - i J ) - 

quinolin-5-amine (compound 51) 
This compound was prepared using the procedure of Example 18, 
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but substituting methyl -4- (bromomethyl) - 2-chloro - 1 jf -bens imidazole - 1 - 
carboxylate for methyl -4- (bromomethyl) -Iff-benzimidaaole -1 -carboxy- 
late. the bulk of the product was converted to the dihydrochloride 
salt, ssp 165-170 S C. 
5 ? , UX-„ „L 5- (Mpropylamino) -5 , 6-dihydro-4j/- imidazo (4 ,5,1- £/)quinolin- 
2 (IS) -one { compound 29) 

2- Chloro - 5 , 6-dihydro-!?,N-diprepyl-4#-imida2o(4 , 5 ,l-IJ)quinolin- 
5 -amine was re fluxed in acetic acid for 1 hour. The solvent was 
removed and the residue was partitioned between ethyl acetate and 
10 sodium hydroxide solution. Evaporation of the ethyl acetate afforded 
5- (dipropyiamino) -5 »6~dihydro-4ff-imidazo(4 , 5 , 1- 1 j ) quinolin- 2 ( IH) - one . 
Mample 76., 1- (1 , 2 , 5 ,6-Tecrahydro-2-oxo-4ff-iialdaKo<4 I S > l-iJ)qui- 
no 1 in ♦ 5 - yl ) pyrrol idine (compound 52) 
This compound was prepared by following the procedure of Example 
15 44 part B, bun substituting 1- (S-amino-1, 2,3,4- tetrahydro-3 -quino- 
lyl) pyrrolidine for t-butyl { 8 - amino -1,2,3,4- te trahydro - 3 - quinoly 1 ) - 
carbamate , 

fcM»ffB.lS„,77i. 1- (1 , 2 , 5 , 6 - Tetrahydro- 2- oxo-4tf- imidazo (4, 5 , l-ij)qui- 
nolin-5-yl)piperidine (compound 53) 
20 This compound was prepared by following the procedure of Example 

44 part B, but substituting l-(8-araino-l , 2 ,3,4- ta trahydro- 3 -quinol- 
yl)piperidine for t-butyl (8-amino-l,2,3,4-tetrahydro-3-quinolyl)car- 
bamate, 

f&ffi&X&JHL 4-{l,2,5,6-Tet r ahy dr o - 2 - oxo - hS - imidazo (4 , 5 , X - i j ) qui - 
25 nolin-5-yl)morpholine (compound 54) 

This compound was prepared by following tbe procedure of Example 
44 part B, but substituting 1 - ( 8 -amino - 1 , 2 , 3 , 4 - te trahydro - 3 - quinol - 
yDmorpholine for t-butyl ( 8- amino - i , 2 , 3 , 4 - tetrahydro ~ 3 - quinoly 1) car - 
bamate . 

30 Example,, ,,71.^, 1- (1 , 2 , 5 , 6-Tetrahydro-2-oxo-4ff-imidaso<4,5 ,i-ij)qui- 
nolin-5-yl)imida2ole (compound 55) 
This compound was prepared by following the procedure of Example 
44 part B, but substituting l-(8-amino-l,2,3,4-tetrahydro-3-quinol- 
yl) imidazole for t-butyl ( 8-amino -1,2,3,4- tetrahydro - 3 - quinolyl ) car - 
35 bamate . 

%Mffig , X,aJ&L 1- (1 ,2 , 5,6- Tetrahydro - 2 - oxo-4#- imidazo (4 , 5 , 1- i j) qui - 
nolin-5-yl)-4-aethylpiperazine (compound 56) 
This compound was prepared by following the procedure of Example 
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44 part B, but substituting 1 - { 8 - amino -1,2,3,4- tetrahydr o - 3 - quino I - 
yl>-4-methyiptperazine for t-butyl (8-amino-l,2, 3,4-tetrahydro-3- 
quinolyl ) carbamate . 

3k«Bls....&L, 5 - < (Phenylmechyl)methylamino) - 5 , 6 -dihydro -4if ~ i n! - 
5 idaiEo(4 I 5,l-ij)quinoliii-2(I^)-one (compound 5?) 

This compound was prepared by following the procedure of Example 
44 part B, but substituting 1,2,3,4- tetrahydro-N 3 -methyl-ft 3 - (phenyl - 
me thyl) quino Hne- 3, 8 -diamine for t -butyl (8-amino- 1,2,3, 4~tetrahydro- 
3 -quinolyl) carbamate* The bulk of the product was converted to the 
10 hydrochloride salt, tap 145-149*0 from methanol/ether . 

Mmml§..3 . Z . ,. 5- (Dipropylamino) -7-chloro-5 , 6 -dihydro-4H-imidaso- 
(4,5,l-iJ)quinolin-2(lff)-one (compound 58} 
This compound was prepared by following the procedure of Example 
44 part B, but substituting 5-chloro-l,2,3,4-tetrahydro-}j3,N 3 - 
15 dipropy 1-3, 8 -quinolinediamine for t -butyl (8-aaino-l ( 2, 3 ,4-tetra- 
hydro - 3 -quinolyl ) carbamate . 

Example 83, 5- (Dipropylamino) ~5 , 6- dihydro- 7-metftoxy-4#~imidaao- 
(4,5,l-ij)quinolin-2(lH)-one (compound 59) 
This compound was prepared by following the procedure of Example 
20 44 part 8, but substituting l,2,3,4-tetrahydro-5-methoxy-N 3 ,N 3 - 
dipropyl-3 , 8-quinolinediamine for t-butyl (8-amino-l,2,3,4-tetra- 
hydro-3-quinolyl)carbamate . 

Example 84, 5- (Dipropylamino)-5,6"-dihydro-8-methoxy-4H-imidazo- 
(4,5,l-ij)quinolin-2(lir)-one (compound 60} 
25 This compound was prepared by following the procedure of Example 

44 part 8, but substituting 1,2,3 ( 4-tetrahydro-6-methQxy.N 3 ,i* 3 - 
dipropyl -3,8- quinolinediamine for t-butyl ( 8 - amino -1,2,3,4- tetrahyd- 
ro - 3 - quinolyl) carbamate , 

Example 85, 5 - (Dipropylamino) - 5 , 6- dihydro- 9-methoxy-4H- ixnidazo- 
30 (4,5, 1-1/ )quinolin-2(lff) -one (compound 61) 

This compound was prepared by following the procedure of Example 
44 part B, but substituting l^.a^-tetrahydro-T-methoxy-S 3 ,!? 3 - 
dipropyl- 3, 8 -quinolinediamine for t-butyl (8-ami«o-l,2 ,3,4-tetrabyd- 
ro - 3 - quinolyl ) carbamate . 
35 Example 86, 5~ (Dimethylamino) -5 , 6- dihydro- 8-methoxy-4f -imidago- 
<4,5,l-iJ)quinoHn-2(l#)-one (compound 62) 
This compound was prepared by following the procedure of Example 
44 part B, but substituting l t 2,3 ( 4-tetrahydro-6-aethoxy-H 3 ,N 3 - 
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dimethyl-3 , 8-quinolinediamine for t-butyl (8-amino-l, 2, 3,4~tetrahyd~ 
ro- 3 -quinolyl) carbamate. 

Example 87. 5 - (Bimethy lamina ) -5 , 6 - dihydro-4ff- iraidazo (4 ,5,1- 
iJ)quinolin-8-el (compound 63) 
5 This compound was prepared by following the procedure of Example 

32 , but substituting 5- (diraethylamino) -5,6- dihydro-S~methoxy-4#~ i». 
idazo(4,5,l-ij)quinolin-2(l)?)-one for 5,6- dihydro - 7 -me thoxy - N , N - 
dipropyl-4#-imidazo(4 , 5 , l-ij')quinolin-5-amine . 

$&m>X%.,&$L 5,6- Dihydro - 6 - me thy 1 - N , N - d ime thyl ~4# - imidazo £4,5,1- 
10 ij)quinolin-5-amine (compound 64) 

Part.A^ 4 - Ethyl - 1# -benz imidazole 

This compound was prepared following the procedure of Example 

16, but. substituting 4-bromo-2 -ethyl- S-nitroanllina for 2-methyl-6- 
nitro aniline . 

15 ?art & n t-Butyl 4- (l-brosaoethyD-lff-benzijaidazole-l-carboxylate 

This compound was prepared following the procedure of Example 

17, but substituting 4-ethyl-l#-ben2imidazole for 4-methyl-lf- 
benz imidazole . 

C ' 5 - 6 * Oihydr o - 6 - rae thy 1 -8 ,K-dimethyl - 4JT- imidazo (4 , 5 , 1 - ij )qu» 
20 inolin-5-amine 

This compound, a mixture of dlastereomers , was prepared follow- 
ing the procedure of Example 19, but substituting t-butyl 4-(l~ 
b romoe thyl) -1^ bens imidazole -1-carboxy late for t-butyl 4-(l-bromo- 
methyl ) - li?-benz imidazole - 1 - carboxy late . 
25 Example 89, 5 , 6 - D ihy dr o - 6 - me thy 1 - N , N - d ip r opy 1 - 4H - imidaz© ( 4 , 5 , 1 - 
ij)quinolin-5-amine (compound 65) 
This compound, a mixture of dlastereomers, was prepared follow- 
ing the procedure of Example 88 part C, but substituting methyl 
benzyl ( dip ropy laxaino ) malonate for methyl benzyl (dimethylamino) 
30 malonate. The product was crystallized from hexane; mp 78-84'C. 
Anal. Calcd, for C 17 H 2 3N 3 0: C, 75.23; H, 9.28; N, 15.48. Found: C, 
75.00; H, 9.47; H, 15.54. 

fi^ampXe ?0, , 5 - (Dimethylamino ) - 5 , 6 - dihydro- 6 - methyl -4J?-imidazo- 

(4.5,l-iJ)quinolin-2(lH)-one hydrochloride (compound 
35 §6) 

This compound, a mixture of dlastereomers , was prepared follow- 
ing the procedure of Example 44 part B, but substituting 1,2,3,4- 
tetrahydro-4-methyl-N 3 ,N 3 -dimethyl-3, 8-quinolinediaraine for t-butyl 
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C8 - amino- 1,2,3 , 4~ tetrahydro-3-qttinolyi}carbamate , 

g^aro ple 9%. 5- (Mprbpylamino) -5,6-dihydre~6-methyl-4ff-imidazo- 
{4 ( 5 i l-IJ)quinolin-2(lff>-Dne hydrochloride (compound 
67) 

5 This compound, a mixture of diastereomers , was prepared follow- 

ing the procedure of Example 44 part B, but substituting 1,2,3,4- 
tetrahydro-4-methyl -rP , -dipropyl- 3 , 8-quinoilnediamine for t-butyl 
{S~amino-l , 2 , 3,4- tetrahydro - 3 -quinoiyi) carbamate . 

Example 92, 5,6- Dihydro - 4 -me thyl dipropyl-4#-imidaao (4,5,1- 

10 ij )quinolin-5-araine (compound 68) 

Part A, 0- (dipropylamino) -l#-ben£imidazol©-4-propanal 

Oxalyl chloride (1.2 ml, 0.014 mol) was added with stirring to 
methylene chloride (20wL) at -7$*C. Ten minutes after addition was 
complete, DMS0 (2 ml) was added and stirring was continued for an 

15 additional 10 minutes. & - Dipr opylamino ) - l#-banz imidazo 1 e - 4 -propa.no 1 
(2,1 g, 7.5 mmol) in methylene chloride was added and, after 30 
minutes, the solution was allowed to warm to room temperature. Water 
was added, the methylene chloride was separated and evaporated, and 
the residua was chromatographed on silica gel to give (dipropyl- 

20 affiino)~3J?-benzimidazole-4-propanal as an oil. 

.ff.g.r£..,fi,„ (dipr opylamino) -o-methyl -Lf-bem: imidazole -4-propanol 

Methyl magnesium bromide (3,3 ml of 3.0 M in ether, 6 «bo1) was 
added to a stirred solution of 0- (dipropylamino) -l#-benzimidazole-4- 
propanal (1.45 g, 5 mmol) in THF (25 mt). The solution was stirred 

25 for 1 hour, evaporated, and partitioned between ethyl acetate and 
water. The ethyl acetate was evaporated and the residue was chroma- 
tographed on silica gel to give p- (dipropyla»ino)-a-tBethyi-M- 
benzimidazole-4-propanol as an oil. 

?art C. 5,6-D ihydr o - 4 -me thyl -N,N- dipropyl - 4F- imidass o(4,S,l-ij)qu- 
30 inolin-5-amine 

This compound, a mixture of diastereomers , was prepared follow- 
ing the procedure of Example 18 part D, but substituting 0~ (dipropyl - 
amino) -ot-methyl-lff-ben2imidazole»4-propanol for p~ (dipropylamino)- 
UJ-benE imidazole -4 -propanol , 
35 Example 93. 5,6-Dihydro-4-methyl-N,N-dlmethyl-4»-imidazo(4,5,l- 
ij )qulnolin-5-amine (compound 69) 
This compound, a mixture of diaste teeners, was prepared follow- 
ing the procedure of Example 18 part D, but substituting §t- (dimethyl- 
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amino) -a-mettiyl-lfl -benzimidazole-4-propanol for 0- (dipropylasBino)-lJi- 
benz imidazole -4 -propanel , 

gxample 94,, , 5-<Dipropylamino)>5 r 6-dihydro-4-methyl-4H-imida«o- 
(4,5,l-iJ)quinolin-2{Lff)-one hydrochloride (compound 
5 70) 

This compound, a mixture of diastereomers f was prepared follow- 
ing the procedure of Example 44 part B, but substituting 1,2,3,4- 
tetrahydro - 2 -methyl -N 3 ,N 3 -dipropyl- 3 , 8-quinoiinediaaine for t- butyl 
(S-amino-l, 2 , 3 , 4- tetrahydro-3-quinolyl)carbamate . 
10 Examine 95, 5-(I>iiBethylaaiino)-5 t 6-dihydro-4-methyl-4H-imida30- 
C4.5,l-ij>quinolin-2<lff)-one hydrochloride {compound 
71) 

This compound, a mixture of diastereomers, was prepared follow- 
ing the procedure of Example 44 part B, but substituting 1,2,3,4- 
15 tetrahydro-2-methyl-N 3 ,N 3 -dimethyl-3 J 8-quinolinediamine for t-butyl 
{ 8 -amino -1 , 2 , 3 , 4- tetrahydro- 3 -quinolyl Carbamate. 

Example 96 , 5 - < Dipr opy lamlno) - 5 , 6 - d ihy dr o - 2 H , 4i? - oxaz olo ( 5 ,4,3- 
ij)quinoiin-2-one (compound 72) 

A' N -Acetyi.S-(2-methoxy-6-a«athylphenyl)acetaaiida (compound 
20 XLV) 

Palladium charcoal (i.O g of 10%) was added to a solution of 3- 
methyl-2«nitroanisole (16.8 g, 0,1 mol) in ethanol (150 ml) and the 
solution was hydrogenated (50 lb initial hydrogen pressure) until 
hydrogen uptake ceased (2 hours). The solution was filtered and 

25 evaporated to give 13.8 g of 2-methoxy.6-methyiben*enamine (compound 
XLIV) as an oil. The product was dissolved in acetic anhydride (100 
mL) and the resulting solution was refluxed for 1 hour. Part of the 
solvent (50 mL) was slowly removed over a 1-hour period, after which 
time the solution was cooled and the remainder of the solvent was 

30 removed under reduced pressure. The residual oil was crystallized 
from ethyl acetate :hexane {200 mL of 1:2) to give 20.5 g of N-acetyl- 
S-(2-methoxy-6-aethyiphenyl)-acetamide, mp U6-U9*C. Anal Calcd 
for G 12 H 15N0 3 : C, 65.14; K, 6.83; 8, 6.33. Pound: C, 65.44; K, 
7,04; 8, 6.39. 

35 Part B , H-Acetyl-N- (2-<bramomethyl>-6-methoxyphenyl)aeetamide (com- 
pound XLVI) 

A mixture of 8-acetyl-S-<2-aethoxy-6-methylphenyl)acetamide 
(25.0 g, 0.11 mol), sr-bromosuccinimfde (20.1 g ( 0.11 mol), and 
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bensoyl peroxide (4.5 g, 0.019 atol) in carbon tetrachloride (300 mL) 
was stirred under reflux for 3 hours. The solution was cooled, 
filtered, and evaporated, and the residual solid was crystallised 
from ethyl acetate ;hexane to give 21.0 g of N - acetyl «N - ( 2 - (bromo - 
5 methyl) ~&-methoxyphenyl}acetai8ide f 95% pure by GC analysis. 

Part ,C, Diethyl (dipropy lamina) { (2 - (diacetylamino) -3-methoxyphen- 
yl) -methyl jpropanedioate (compound XLVII ) 
Potassium hydride (13.4 g of 35%, 117 mmal) was added to a 
stirred solution of diethyl dipropylaminomalonate (34.6 g, 133 mmol) 

10 in TRF (200 ml), N-Acetyl-N-(2-(broraomefchyl)-6-methoxyphenyl)- 
acetamide (10.0 g, 33 ramoi) was added and the solution was heated 
under reflux for 1 hour. The solution was evaporated and the 
residual oil was partitioned between ethyl acetate and water. After 
evaporation of the ethyl acetate, the residue was chromatography on 

15 silica gel using ethyl ace tare thexane (1:10 as the eiuant to give 9.2 
g of diethyl (dipropylamino) {(2-(diacetylaiBino)-3-methoxyphenyl)aie- 
thyUpropanedioate. Crystallization from ethyl acetate ;hexane gave 
8.4 g of product, mp 72-75*C. Anal Calcd for C2sH3gK20 7 : C, 62.74; 
H, 8.00; S, 5.85. Foundt C, 62.59; E\ 8.00; N, 5.87. 

20 ga.r„t„R ( , 3- (DipropylaaiBO>.3,4-difeydro-8-»ethoxy-2(lM)«3uinolinone 
(compound XLVIXI) 
Diethyl (dlpropylamino) { (2- (diacetylanino) -3-methoxyphenyl)roeth- 
yDpropanedioate (6.34 g) was dissolved in sodium ethoxide in ethanol 
(150 mL of 1,4 M). After 20 min, the solution was heated under 

25 reflux for 15 hours; water was added to the reaction after 1 hour <1 
mL), 3 hours (2 mL) , 4 hours (5 mL) and 5 hours (15 mL). The 
solution was filtered to remove precipitated inorganic material and 
the solvents were removed under reduced pressure, and the residue was 
partitioned between ethyl acetate and water. The oil obtained after 

30 evaporation of the ethyl acetate was chromatographed on silica gel to 
give 3.3 g of 3- (dipropylamino) ~3,4-dihydro-8-methoxy-2(lff>quinolino- 
ne. The product was crystallized from pentane to give 2.0 g of 
product, mp 50-54'C. Anal Calcd for CigH^H^: C, 65.53; H, 8.75; 
K, 10.14. Found: C, 69.56; H, 8.98; S, 10.24. 

35 Eg££JL 1,2,3 , 4-Tetrahydro-8-methoxy-H t H-dipropyl-3-quinolinamine 
(compound XLIX) 

Lithium aluminum hydride (1.08 g, 27.7 nsmol) was added to a 
stirred solution of 3-(diprepyl^ii«o)-3,4-dihydro-S-methoxy-2(lS)qui- 
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nolinone (1. 05 g, 3.8 mniol) in THF (50 mL> and the solution was 
heated at 50*C for 1 hour. After cooling, ethyl acetate followed by 
methanol were added to destroy excess hydride, and the solvent was 
evaporated. The residue was partitioned between ethyl acetate and 
5 water. Evaporation of the ethyl acetate gave 0,98 g of 1,2,3,4- 
tetrahydro-8~aethoxy-N,13-dipropyl-3-quinolinamine as an oil. 

EagS.-Eft 1,2,3 , 4-Tetrahydro-8-hydroxy-8,N-dipropyl-3-quinoUnamine 
(compound L) 

* solution of 1,2,3.4- tetrahydro- 8 - me thoxy-N , N - dipropyl - 3 - 
10 qurnolinamine (0.98 g) in hydrobromic acid (20 mL of 48%) was heated 
at X55"C for 6 hours. The solution was cooled, evaporated, and 
partitioned betweeen ethyl acetate and saturated sodium bicarbonate 
solution. The aqueous phase was re -extracted with ethyl acetate and 
the combined organic phases were evaporated to give 0.88 g of 
15 1.2,3,4-tetrahydro-S-hydroxy.»,N~dipropyl.3.quiiioUnaadne as an oil, 

G - 5 - CMpropylamino)-5 t 6-dihydro-2Jr,4lf-oxa«oio(5,4,3-iJ)qui- 

nolin-2-one (compound 72) 
Carbonyldi imidazole (0.46 g, 2.8 bbboI) was added to a stirred 
solution of 1,2,3,4- tetrahydro-8-hydroxy-K,S~dipropyl-3-quinolinaiains 
20 (0.59 g, 2,4 hbboI) in THF (10 mL) . After 5 adnutes, the solvent was 
removed and the residue was dissolved in ethyl acetate and chromatog- 
raphed on silica gel using 5% ethyl acetata in hexane as the initial 
eluant to give 0.57 g of 5- (dipropylauiino)-5,6-dihydro-2ir,4^-oxa2olo- 
(5,4,3-iJ)quinolin-2-one as an oil. 
25 The bulk of the product was converted to the p- toluenesulf onate 

salt, mp 192- 194*0 from methanol : ether , Anal Calcd for Ci^Z^ 0 !' 
•C 7 H 8 0 3 S: C, 61.86; H, 6.77; H, 6.28; S, 7,18. Found: C, 61.90; H, 
6.97; 8, 6.28; S, 7.18. 

gxampl? 97,,. 5 - (Propylamine) -5 , 6-dihydro-2tf ,4^-oxazolo (5 ,4,3- 
^0 ij)quinolin-2-one (compound 73) 

A. . 5 - (» - ( pheny lme thy 1 ) propy 1 amino ) - 5 , 6 - dihydro - 2E , 4JT - oxazo- 

lo ( 5 , 4 , 3 - i J } quinolin- 2 - one 
This compound was obtained by following the procedure of Example 
96, but substituting diethyl (K- (phenylmethyl )propyl amino )malonate 
35 for diethyl (dipropylamino)malonate. 

5 - ( Propylamine) -5 , 6-dihydro- 2Jy,4ff-oxazolo(5, 4 , 3-i j )quinol~ 
in- 2 -one 

This compound was obtained by following the procedure of Example 
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66 part A, but substituting 5-<H*(phenylsrethyl}propylamino)-5,6- 
dihydro - 2tf,4tf- oxazolo (5,4,3- ij )quinolin- 2 -one for 6-bromo -1,2,3,4- 
tetrahydro - 8 - nitro-K ,N-diraethyl - 3-quino 1 inamine . 

SKEW?,? 98, 5 - (D ime thylaisino ) - 5 , 6 -dihydr © - 2H , 4Jf- oxazolo (5,4,3- 
5 ij)quinolin-2-one (compound 74) 

This compound was prepared following the procedure of Example 
96, but substituting diethyl {dimethylamino)malonate for diethyl 
(dlpropylamino)malon&te . 

EX3ffiP,l,9, „SS.i. 5- ( N - me thy 1 - 1 «• ( pheny 1 ) e thy lamino ) - 5 , 6 - diby dro - 2H , 4/i - 
10 oxazolo(5,4,3-ijf)quinolin~2-one (compound 75} 

This compound was prepared following the procedure of Example 
96, but substituting diethyl (N-Kethyl-2- (phenyl)ethylamino)malo«ate 
for diethyl {dlpropylamino)malonate. 

Example IQQ, 1- (5 , 6 -Dihydro-2-oxo-2ff ,4i?-oxazolo(5,4, 3~iJ)quinolin- 
15 5-yl)pyrrolldinfi (compound 76) 

This compound was prepared by following the procedure of Example 
96, but substituting (l-pyrrolidinyl)propanedioic acid methyl benzyl 
diester {compound VIk) for diethyl dipropylaiainoaalonate . 

g&BSa&S l-<5,6-»ihy<Sro.2-oxo-2» I 4 J ff.oxa2iolo(5 t 4,3-ij)quinolin- 
20 5-yl)piperidine (compound 7?) 

This compound was prepared by following the procedure of Example 
96 > hut substituting (l-piperidinyl)propanedioic acid methyl benzyl 
diester (compound Vim) for diethyl dipropylaminomalonate. 
Ssaffigl&jySlt 4 - < 5 , 6 - D ihydro- 2 -oxo - 2H , 4ff- oxazolo ( 5 , 4 , 3 - ij ) quinol in - 
25 5-yl)morpholine (compound 78) 

This compound was prepared by following the procedure of Example 
96, but substituting ( 4 -morpholinyl) propanediol acid methyl benzyl 
diester (compound VIn) for diethyl dipropylaadnomalonate. 
Example 1Q3 T 1- (5 , 6-Dihydro-2-oxo-2J?,4ff-oxazolo(5 f 4,3-iJ)qutnolin- 
30 5 -yl) imidazole (compound 79) 

This compound was prepared by following the procedure of Example 
96, but substituting (l-imidazolyDpropanedioic acid methyl benzyl 
diester (compound T?Ip) for diethyl dipropylaainomalonate , 
Mglligft,, 5 ~ (Dip ropy lamino) - 5 , 6- dihydr o- 2H, 4JT- oxazolo (5,4,3- 
35 ij )quinolin-2-thione (compound 80) 

This compound was prepared by following the procedure of Example 
56 part B, but substituting l^.S^-tetrahydro-g-hydroxy-N.N-diprop- 
yl -3 -quinolinamine for 1,2, 3 ,4- tetrahydro-N 3 ,N 3 -dipropyl- 3 , 8-quinoli- 
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naaine . 

gggBBle 105. 5 - (Dimet-hylamino) -5,6- dihydro - 2E , 4ff - oxassolo<5 , 4,3- 
ij)quinolin-2-thione (compound 81) 
This compound was prepared by following the procedure of Example 
5 56 part B, but substituting l,2,3 ( 4-tetrahydro-8-hydroxy-K,ii-di« 
methyl- 3 - quinolinaaine for 1,2,3,4- tetrahydro-N 3 , 8 3 - dipropyl -3,8- 
quioolinedi amine . 

Example 106. 6- <MpropylsuBiT»o}-6,7-dihydro-5lf-pyrido{l,2 > 3-de) -1.4- 
benzoxazin-3(Jf)-otie (compound 82) 
10 This compound was prepared by following the procedure of Example 

56 part B, but substituting ethyl bromoacetate for di (2-pyridyl)thi- 
ocarbonate and the sodium salt of 1,2,3,4- tetrahydro - 8 -hydroxy -K , N - 
dipropyl - 3 -quinolinamine for 1,2,3,4* tetrahydro- tf 3 , N 3 -dipropyl -3,8- 
quinolinediamine . The bulls of the product was converted to the 
15 maleate salt, mp 124- 127° C, 

fa^lPle ISZ* 6 - < Dime thylamino ) - 6 , 7 - dihydro - 5H - pyr ido < 1 , 2 , 3 -de) - 1 . 4- 
benzoxazin-3(2if)-one (compound 83) 
This compound was prepared by following the procedure of Example 
56 part B, but substituting ethyl bromoaeetate for di <2-pyridyl)thi- 
ocarbonate and the sodium salt of 1,2,3,4- tetrahydro - 8 -hydroxy- !S , N- 
dimethyl - 3-quinolinamine for 1 , 2 , 3 , 4 - te trahydro - N 3 , - dipropyl -3,8- 
quinolinediamine . 

gxampl e 10 , $ , , . 1,2,6,7- Tetrahydro - 6 - ( dipropylamino ) - 2 - methyl - 3H , SB- 
pyrido(l,2,3-de)quinoxaiin-3-one (compound 84) 

25 This compound was prepared using the procedure of Example 56, 

but substituting ethyl o-bromopropionate for di <2-pyridyl)thiacar- 
bonate and carrying the reaction out at the reflux temperature. The 
crude product was chroraatogrsphed to give, as the major product and 
first compound eluted fross the column, l,2,6,7-tetrahydro-6- (diprop- 

30 yl8»itio)-2-methyl-3H,5j?-pyrido<l,2,3-de)quinoxalin-3-one. 

Example 109 ,. 1 , 2 , 6 , 7-Te trahydro -6~{dipropylainino) - 3 -methyl -3«,5/f - 
pyrido(l,2,3-de)quinoxalin-2-one (compound 85) 
This compound was prepared using the procedure of Example 56, 
but substituting chloropropionyl chloride for di (2-pyridyl)thiocar- 

35 bonate. The initially formed N 8 -(a-chloropropionyl)-l, 2,3, 4-tetrahy- 
dro-H 3 ,N 3 -dipropyl-3,8-<5uinolinediamine was heated at ISO'S in DMF to 
effect cyclisation to 1,2,6.7- tetrahydro - 6 - (dipropylamino ) - 3 -me thyl - 
3if , 5H-pyrido (1,2, 3-de)quinoxalin-2-one . 
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Example UP* 5,6-Dihydro-N,H-dipropyl-4ff-pyrEolo(3 ,2 J)quinolin- 
5 -amine (compound 86) 
This compound was prepared by following the procedure of Example 
18, but substituting methyl 7- (bromomethyl) indole -1-carboKy late 
5 for t-butyl 4-(broaomethyl)-air-ben2imidazole-l-cai'boxylate. 

Example III, 5 , &-Dihydro-8 ,H-dimethyl -4#-pyrrolo (3 , 2 , 1 -IJ) quinolin- 
5 -amine {compound 87) 
This compound was prepared by following the procedure of Example 
18, but substituting methyl 7- {bromomethyl) -lH-indole-l-earboxy late 
10 for t-butyl A- (bromomethyl)-lff-ben2imida2ole-l-carboxylate and 
diethyl (dimethylamino)malonate for diethyl (dtpropylamino)malonate. 
The bulk of the product was converted to the asaleate salt, mp 114- 
115 8 C from THF/ether. 

SsaaaalfeJUUL, 5 , 6-Dihydro-J5,S-dipropyl-4ff-pyras:olo(4 > 3,2-i J)quinol- 
15 in- 5 -amine (compound SB) 

This compound was prepared by following the procedure of Example 
18, but substituting methyl 7- (bromomethyl) -II?- indazole-l-carboxylate 
for t -butyl 4- {bromomethyl) - lif -benziraidazole - 1 - carboxylase . 
&am&BJ&L, 5 , 6*!>ihydt'o-»,N-dimethyl-4if-pyrazolo(4,3,2-ij>quinol- 
20 in-5-amine (compound 89) 

This compound was prepared by following the procedure of Example 
18, but substituting methyl 7- (bromomethyl) -Iff- indazole-l-carboxy late 
for t-butyl 4- (bromomethyl)-l^-benzimida2ole-l~carboxylate and 
diethyl (dimethylamino)malonate for diethyl (dipropylamino)aalonate, 
25 E&Mal&JUiu, 5,6-Dihydro-JS f S-dipropyl-4^-tria2olo(4 ! 5 ( l-ij)quinol- 
in- 5 -amine (compound 90) 
This compound was prepared by following the procedure of Example 
18, but substituting methyl 4- (brosaomethylj-lff-benzotriaasole-l- 
carboxylate for t-butyl 4-(bromomethyl)-lir-beneimida2ole-l-carboxy- 
30 late. 

Ssa»glft.„115u, 5,6-Dihydro-S,H-dimethyl-4H-triazolo<4,5,l-ij)quinol- 
in-5-awine {compound 91) 
This compound was prepared by following the procedure of Example 
18, but substituting methyl 4- (bromomethyl) -lff-benzotriazole-1- 
35 carboxylate for t-butyl 4-(bromomethyl)~l»-ben2imidazole-l-carboxy- 
late and diethyl (dimethylamino)-nialonate for diethyl (dipropyl- 
amino)»alonAte « 

Example H$, 1 , 2 , 5, 6-Tetrahydro-N, »-dipropyl-4Jf-pyrrole (3,2,1- 
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ij >quinolin-5-amine (compound 92) 
This compound was- prepared by following the procedure of Example 
18, but substituting t- butyl 2,3-dihydro-7-(bro8iomsthyl) -l«-indole-l- 
earboxylats for t-butyl 4- (broraomethyl) -UJ-benaimidasole-l-carboxy- 
late. The bulk of the product was converted to the malaate salt, mp 
139-140*0 from THF/ether. 

£SffliPi#„„UZ, . 1,2,5, 6-Tetrahydro-if , J8 - dime thyl- 4#-pyrr»lo (3,2,1- 
ij)quinolin-5-a!Bine (compound 93} 
This compound was prepared by following the procedure of Example 
18, but substituting t -butyl 2 , 3-dihydro- 7- (broraonethyl) - l#-indole- 1 - 
carboxylase for t -butyl 4- (bromomethyl) - lif-benz imidazole - 1 - carboxy- 
late and diethyl (dimethylamino)jaalonate for diethyl (dipropylamino)- 
malonata , 

SsgSels UL 5 - (Propylamino) -5 , 6- dihydro-4if-pyrrolo(3 , 2 , l-ij)qui- 
15 nolin- 2 , 3# > -dione (compound 94) 

8-Propyl-S- (6~bromo-l,2,3 ( 4-tetrahydro-8-nitroquInolin-3- 
yl ) f ormamide 

This product was prepared by following the procedure of Example 
35, but substituting 6-broao-l, 2,3,4- tetrahydro-8-nitro~N-propyl-3- 
20 quinolinamine fox 3-aminoquinoline. 

?ayt N-propyl-S- (e-amino-l , 2,3,4- tetrahydro- 3- quinolyl) f ormamide 

This product was prepared by following the procedure of Example 
5fi part A, but substituting N-propyl-N-C6-bromo-l,2,3,4-tetrahydro.8- 
* nitro- 3 -quinolyl for 6-bromo-l ,2 , 3 ( 4-tetrahydro-8-nitro-S,N-diprepyl* 
25 3-quinolinaalne. 

£art_S. K-propyl-N- (5 ,6-dihydro-2 , 3 -dioxo -4H-pyrrolo(3 ,2,1-lj >quin- 
ol in - 5 - yl ) f orntaiaide 
Oxalyl chloride (1.26 g, 0.01 mol) was added to a stirred 
solution of N-propyl-N- ( 6-bromo-l , 2,3,4- tetrahydro- 8 -nitroquinolin- 3 - 
yl)formamide (3.14 g, 0.01 mol) in ether (100 ml). After 30 minutes, 
the ether was removed and the residue was heated at 100 'C for 4 hours 
to effect eyclisation. The crude product was partitioned between 
ethyl acetate and water, the ethyl acetate phase was evaporated, and 
the residual product was chromatographed on silica gel to give H- 

35 propyl-N-(5,6-dihydro-2,3-dioxo.4IT-pyrrolo(3,2,l-lJ)quinolin-5- 
yl}f ormamide. 

PjO&JL, 5 - (Propylamino) - 5 ,6-dlhydro.4^-pyrrolo(3,2,l-iJ)quinolin- 
2, 3 -dione (compound 94) 
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N- Propyl - N - (5 ■, 6 -dihydro~2 , 3-dioxo~4if-pyrrolo{3 , 2 , 1- xj)quinolin- 
5 - yl ) f ormamide was refluxed for 1 hour with ethanolic hydrogen 
chloride to give the hydrochloride sale of 5- (propyl&ffiino^SjS- 
dihydro - UB> pyrrolo (3,2,1-ij) quinolin- 2,3- dione . 
5 Sample 119. 5 - (Dlpropylataino) - 5 , 6 - dihydro-4#-pyrrolo { 3 , 2 , 1 - 
lJ)quinolin»l,3-dione (compound 95) 
This product was prepared by following the procedures of Example 
54, but substituting 5 - (propylamine) - 5,6- dihydro-41?- pyrrol© ( 3,2,1- 
i J ) quinolin- 2 , 3i?) - dione hydrochloride for 6 -bromo -1,2,3,4- tetrahydro - 
10 8-nitro-3-quinolinamine d ihydrochlor Ida . 

Example 120 1 5 - ( Propyl amino ) - 5 , 6 - dihydro - 4H -pyrrolo ( 3 , 2 , 1 - i J ) qui - 
nolin-2(l#)-one (compound 96) 
This product was prepared by following the procedure of Example 
36, but subs tl curing 5 - (propylamine ) - 5 , 6 - dihydro -4« - pyrrolo ( 3,2,1- 
15 ij ) quintal in - 2,3- dione for »-(3-quinolyl)£ormamide. 

Example lgl,,, 5 - (Dipropyl amino) - 5 , 6 - dihydro-4#- pyrrolo (3 ,2 ,1- 
ij) quinolin- 2 (Iff) -one (compound 9?) 
This product was prepared by following the procedure of Example 
36, but substituting 5-{dipropylamino)-5,6-dihydro-4ff-pyrralo(3,2 t l- 
20 ij) quinolin- 2, 3 -dione for N-( 3 -quinolyl)f ormamide. The product was 
crystallized from bexane, mp 86-88*C. 

Example 122. 6 - { Dipropylamino) -2,3,6,7- tetrahydro -5£-pyrido( 3 , 2 , 1- 

ij)quinazalin-3-one (compound 98) 
?art ft , Methyl 3 -methyl - 2 - nitrobenzoate 
25 3 -Methyl 2-nitrobenzoic acid (15.0 g) was stirred overnight with 

methanolic hydrogen chloride (150 xaL of 2.2 N). The reaction was 
then refluxed for 3 hours, cooled and filtered to give 9.0 g of 
methyl 3-methyl-2-nitrobenzoate, mp 72-75*C. The mother liquors of 
the filtration contained a mixture of the starting acid and ester 
30 product. 

Part g f Methyl 3-(broooaethyl)-2~nitrobenzoate 

This product was prepared by following the procedure of Example 
6, but substituting methyl 3 -methyl- 2 -nitrobenzoate for 8-methylqui- 
no line . The product was purified by chromatography on silica gel and 
35 was crystallized from ethyl acetate :hexaae; mp 91-95*0. 

Part C . (Dipropylaffiino){(3-carbomethoxy-2-nitrophenyl)methyl)propa- 
nedioic acid methyl benzyl diester 
This product was prepared by following the procedure of Example 
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19 part A, but substituting methyl 3-<broa.o»ethyl) -2-nitrobenzoate 
for t -butyl 4 - CbrOmomethyl) -Itf-bens imidazole- 1 - carboxylate and 
(dipropylaiEino)propanedioic acid methyl benzyl diester for diethyl 
(dipropylaiaino )malonate . 

5 , g# i rt„D. Methyl 3-(dipropylaatinD)-l,2,3,4-tetrahydro-2-oxo-8- 
quinolitiecarboxylate 

A mixture of (dipropylaraino){(3-carbamethojey-2-nitrophenyl)ineth- 
yDpropanedioic acid methyl benzyl diester (5.0 g), 10% palladium 
charcoal {0.5 g) in methanol (150 mL> was hydrogenated until hydrogen 

10 uptake ceased. The solution was filtered and the solvent removed to 
give 3.0 g of methyl o-(dipropylamino>~(2-aajino-3-carboiaethoxyphen- 
yl)propanoate as an oil. This was re fluxed in BHF for 18 hours to 
effect cyclization. The solvent was removed and the residual oil was 
chroaatographed on silica gel to give 2.4 g of methyl 3-{dipropylami- 

15 no) -1 ,2 ,3 ,4-tetrahydro-2-oxo-8-<3uinolinecarboxylate. 

ffaft L 3 - ( D ip r opy lamino } - 1 , 2 , 3 , 4 - tetrahydro - 2 - oxo - 8 - quinol inecar - 
boxy lie acid 

A mixture of methyl 3«{dipropy lamino) -1,2, 3, 4- tetrahydro- 2 >oxo- 
8-quinolinecarboxyiate (1.0 g), methanol (IS mL) and 4,0 N sodium 

20 hydroxide solution (3.3 mL) was stirred at room temperature for 30 
minutes. The methanol was removed and the residue was reconstituted 
in water (5 mL> and neutralized by addition of 4.0 K hydrochloric 
acid (3.3 mL) . The precipitate was filtered off, washed with water 
and air dried to give 0.67 g of 3-<dipropyla»ino) -1,2,3,4-tetrahydro- 

25 2-oxo-8-quinolinecarboxylic acid, mp 214-217* C. Anal Calcd for 
C 16 H 22 8 2%: C 66.18; H, 7.64; K, 9.65. Found: C, 65.99; H, 7.67; 
N, 9.62. 

ISS&JL. 3 - (Dip ropy lamino) -1 , 2,3,4- tetrahydro- 2 -oxo-8-quinolioecar - 
boxamide 

30 A otiatture of 3- (dipropyl amino) -1,2, 3, 4 -tetrahydro -2 -oxo- 8- 

quinolineearboxylic acid (1.0 g), l-hydroxybenzotriazole (1.65 g, 11 
mm©!) and die y c lohexy Icarbodi i mi de (3.09 g, 15 mmol) in dimethylfor- 
mamide (25 mL) was stirred at room temperature for 15 minutes. 
Ammonia was then bubbled into the solution, and, after 15 minutes the 

35 solution was filtered, evaporated and partitioned between ethyl 
acetate and sodium hydroxide solution. The ethyl acetate was 
evaporated and the residual solid was purified by chromatography on 
silica gel using ethyl acetate as the eiuant to give 0,93 g of 
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product. This was crystallized from methanol to give 0.78 g of 3- 
(dipropylamino) *1 r 2,3,4'-tetrahydro-2-QXO-8 -quinolinecarboxamidfe , mp 
214-217* C. Anal CaXcd for C 16 H 23 N 3 0 2 : C, 66.41; H, 8.01; S3, 14.52. 
Found; C, 66.46; H, 8.30; N,14.69. 
5 Part 0, 1,2,3,4- Tetr ahydro- 8 - { aminomethyl) -if, JS-dipropyl- 3 -quino- 
linamine 

Lithium aluminum hydride (1.5 g) was added to a stirred solution 
of 3 - < dipropy lamino > - 1 , 2 , 3 , 4 - tetrahydro - 2 * oxo - S - quinolinecarboxamide 
(0.75 g) in THF (125 mh) and the solution was refluxed for 2 days. 

10 The solution was cooled and excess hydride was destroyed by addition 
of methanol (20 ml) and the solvents were removed under reduced 
pressure. The residue was partitioned between ethyl acetate (400 ml) 
and water (15 ml) . The ethyl acetate was decanted from the inorganic 
solids and the solvent removed under reduced pressure. The residual 

15 oil was dissolved in chloroform and chromatographed on silica gel. 
Elution of the column with 5% methanol: chloroform gave 0.40 g of 
1,2,3,4- tetrahydro - 8 - (aainorae thyl } -N , N~ dipropyl - 3 -quinolinaraine , 
Part P- 6 - (Bipropylamlno ) - 2 , 3 , 6 , 7 - tetrahydro ~5H-pyri do (3 , 2,1- 
ij) quinazolin- 3 -one (compound 98) 

20 This compound was prepared by following the procedure of Example 

96 part G, but substituting 1, 2, 3, 4- tetrahydro- 8- (aminomethyl) -N.tf. 
dipropyl-3-quinolinamine for 1,2,3,4- tetrahydro - 8 -hydroxy -N , S - 
dipropyl -3-quinoiinaraine. The product was crystallized from hexane; 
rap U6-119*C. 

25 6- (D ime thy lamino ) - 2 , 3 , 6 , 7 - tetrahydro - 5tf -pyr ido (3,2,1- 

iJ)quinasselin-3-one (compound 99) 
This compound was prepared by following the procedure of Example 
122, but substituting ( dime thy lamino ) p ropaned io ic acid methyl bensyl 
diester for (dipropyiamino)propanedloic acid methyl benzyl diester in 
30 part C of the reaction sequence . 

Sxajpple„,1.24,,, 6 - ( B ipropy lamino) -6 , 7*dihydro- IK , 5ff-pyrido<l , 2,3-de)- 

2,4-benzoxazine«3-ene (compound 100) 
£g££_Ai. 1,2,3,4- Tetrahydro - 8- (hydroxyraethyl ) -8„fi- dipropyl - 3 - 
quino 1 inaaine 

35 This compound was obtained by following the procedure of Example 

122 part G, but substituting methyl 3-(dipropyiamino)-l,2, 3,4- 
tetrahydro-2»oxo-8-qui«olinecarboxylate for 3- (dipropy lamino )- 
1,2,3,4- tetrahydro- 2 - oxo- 8 - quinoiineoxamide . 
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M LL 6- {Mpropylamino} -6 , ?-<Iihydro-lff t 5fi-py£ido(l ,2 , 3-de)-£,4- 
benzaxazine-S-one (compound 100} 
This compound was prepared by following the procedure of Example 
44 part B, but substituting l,2,3»4-tetrahydro-S-(hydroxymethyl>- 
5 N.N- dipropyl - 3 - quinolinaaine for t-butyl(8~amino-i,2,3,4-tetrahydro- 
3 -quinolyl) carbamate. The bulk of the product wag converted to the 
hydrochloride salt, mp 192-195" C. 

E<»»PU 125, 6 - (Ditaethylamino>-6, 7- dihydro 5if.pyrido(3 , 2 , 1-af } - 
2,4-benzoxazine-3-one (compound 101) 
10 This compound was obtained by following the procedure of Example 

124, but substituting methyl 3~(dimethylamino) -1 , 2 ,3 ,4- tetrahydro^- 
oxo-g-quinolinacarboxylate for methyl 3- (dipropylaraino) -1,2,3,4- 
tetrahydro-2 -oxo - 8 - quinolinecarboxylate , 

ggaag&g 126, 6 - ( D ip r op y 1 am ino) - $ , 7 - d ihydro - 3if , 5S - benxo ( i j ) qu - 
15 inolizin-3-one {compound 102) 

£ art A ' 5 * (Dipropylaraino) -1, 2,3,4-tetrahydro-8-quinolinecarboxal- 
dehyde 

This compound was obtained by following the procedure of Example 
92 part A, but substituting 1,2,3,4- te trahydro- 8 - (hydroxymethyl ) - N , N - 
20 dipropyl- 3 -quinolinamine for ^-(dipropylamino)-lir-benaiaidazole.4- 
propanol . 

&a& JB- 6-<Dipropylasino)-6 f 7-dihydro-3F,5if-benzo(iJ)quitioUsin-3- 
one (compound 102) 

A mixture of 5-(dipropylamino)-i,2,3,4-tetrahydro-8-qu±noline- 
25 carboxaldehyde (2.60 g, 0.01 mol), diethyl aalonate (1.76 g, 0.011 
mol), piperidine (0.3 g) and acetic acid (0.1 mL) in ethanol (20 mL) 
was rafluxed for 6 hours. The solvents were removed and the residue 
was reconstituted in DMF and refluxed for 3 hours. The DMF was 
removed and the residue was ehromatographed to give 6 ~( dipropyl - 
30 am ino) - 6 , 7 - dihydro .3-oxo-3ff,5H-b«nzo(ij) quinolizin- 2 -carboxylate . 
This was dissolved in ethanol <50 mL) and treated witb sodium 
hydroxide solution (10 mL of 4 N) for 1 hour. The solution was 
neutralized with hydrochloric acid to give 6 - ( dipropylamtno ) - 6 , 7 - 
dihydro-3if,5S-ben2;o(iJ)quinolizin*3-one. The product was crystall- 
35 ized from hexane, mp 82-84*0. 

Example 127, 6 - (Dime thy larnino ) - 6 , 7 - dihydro ~ 3S , 5ff -benzo ( i j > quimliz - 
in- 3 -one (compound 103) 
This compound was obtained by following the procedure of Example 
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126, but substituting 1,2,3,4- tetrahydro * 8 - (hydroxyme thyl ) -N , N - 
dimetiiyl~3~quinoIinamine for 1 , 2 , 3 , 4 - te trahydro - 8 - (hydroxymethyl ) - 
K , K- dipropyl - 3 - quino linaraf ne . 

Exaipple, 128. 6- (Dipropylamino) -2 , 3, 6 , 7 - te trahydro -3ff,5S -ben » * 
5 2o(lJ)qulnoliEits~3-one (compound 104} 

This product was prepared by following the procedure of Example • 
36, but substituting 6-(dipropylajBino>-g,7-dihydro-3F,SJ?-benso<ij)qu- 
inalizin-5-one for $f-(3-quinolyl)forsiamide. The product was 
crystallised from pentane, mp 44-46'C. 
10 Example, XZ9, 6-{&lmethyl«aitto>-2.3,6 1 7-tetrahydro-3* > 3H-ben2o- 
(i/)quinoli:sin-3-on6 (compound 105) 
This product was prepared by following the procedure of Example 
36 , but substituting 6 - ( dipropylamino ) - 6 , 7 -dlhydro - 3# , 5ff-b«nzo ( ij ) qu~ 
inolizin-3-one for N- ( 3 - quinolyl) f ormamide , 
15 Exa-epfe 13Q, t- Butyl 1,2,3, 4-Tetrahydro- 5- (dipropylamino)quino- 

1 ine - 1 - carboxylate 

A mixture of 1,2,3 , 4. te trahydro -dipropyl quinoHtts (31.4 g, 

0,135 mol) and di t-butyl dicarbonate (32.5 g, 0.14S mol) was heated 

at 100 *C for 1 hour. The product was chxoaatographed on silica gel 

20 using ethyl acetate :hexane as the eluant to give 42.6 g of t-butyl 

1,2,3,4* tetrahydro- 5 - ( dipropylamino > quinoline - 1 - carboxylate , mp 40 - 

42-C. 

A portion of the product was converted to the hydrochloride 
salt, 5Bp 168*C (dec) from methanol ; ether . 
25 Example IW> t -Butyl 1,2,3,4* Tetrahydro - 8 -methyl - 5 - { dipropylamitio ) - 
quinoline -1 -carboxylate (MI) 
s- Butyl lithium (17.7 mL of 1.3 M in hexane {0,045 mol) was 
added at -?8*C to a stirred solution of t-butyl 1, 2, 3, 4- tetrahydro- 5- 
(dipropylaaino)quinoline-l-carboxylate (10 g, 0.030 mol) in THF (200 
30 mL>. After 15 minutes, methyl iodide (17,1 g, 0.13 mol) was added 
and the solution was allowed to warm to room temperature. The THF 
was removed under reduced pressure, and the residual oil was parti- 
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tioned between ethyl acetate and water. The ethyl acetate was 
evaporated and the residual oil was chromatographed on silica gel to 
afford 10.65 g of t-butyl 1.2,3 t 4<tetrohydro-8-aethyl»5-(dipropyl> 
aMno)quinoline-I-carboxylate as an oil. 

5 jMmiS„l..?.L. S-(Dipropylamino)-S,6-dlhydro-4ff-pyrrolo[3 l 2,l- 
ij]quinalin-2(l#)~©ne (compound 97) 
Following the procedure of Example 131, but substituting t-butyl 
1 , 2 , 3 , 4 - te trabydro-8-methyl~5- (dipropylamino >ouinoline - 1 . earboxylate 
for t-btttyl l t 2,3,4-tetrahydro-5- (dipropylamino}quinoline-l-carboxy- 
10 late and carbon dioxide for methyl iodide there was obtained 1,2,3,4- 
tetrahydro -1- (t-butoxycarbonyl}-5- (dipropylamino)quinoline-8-propio- 
nic acid. The product was treated with trifluoracetie acid to remove 
the t-butoxycarbonyl group and effect cyclization to 5~(dipropylamin- 
o > - 5 , 6 - dihydro -4ff-pyrrolo { 3 , 2 , 1- 1 j } quinol in- 2 (1#) - one , mp 84 - 86 * C . 
3-5 MamX& A SX . Lithium aluminum hydride reduction of 5- (Mpropyla»in- 
o ) - S , 6 - dihydr©-4ir-pyrrolo [ 3 , 2 , 1 - i j ) quinol in- 2 ( Iff) -one 
(compound 97) . 

A mixture of 5-(dipropylamino)-5,6-dihydro-4^-pyrrolo[3,2,l- 
xj]quinolin~2(l#)-one (0,75 g) and lithium aluminum hydride (0.21 g) 

20 was stirred in ether (20 mL) for 45 minutes. The reaction was 
quenched with methanol, evaporated and partitioned between ethyl 
acetate and water. Evaporation of the ethyl acetate gave an oil 
which was chromatographed on silica gel using ethyl acetate :hexane 
(1:20) as eluant to give, as the first compound eluted from the 

25 column 0.27 g of 5 , 6 -dihydro-H ,N-dipropyl-4ff-pyrrolo [ 3 , 2 , 1- i j ] quiuol- 
in- 5 -amine (compound 87). Continued elution of the column gave 0,34 
g of 1 ,2 ,5, 6-tetrahydrQ-K,K-dipropyl-4H-pyrrolo[ 3 , 2 , l-ij}quinolin-5- 
amine (compound 92). 
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Example IMl, 5 , 6 - dihydr o - 5 - ( dipropy i ami no } -4JT- pyrrole [3,2,1- 
i j } quinolin-2 , 3-dione {compound 95) . 
Following the procedure of Example 131, but substituting ethyl 
oxalate for methyl iodide, there was obtained 1,2,3,4-tet.rahydro-l- 
5 <t-butoxycarbonyl} ~ft~oxo-5-<dipropylaaino}quirtoline-8-propionic acid" 
(LIU) . The product was treated with trifiuoraeetic acid to effect 
eyclizatlon to S,6-dihydro-5-(dipropylaffiino)-4fl-pyirroloE3,2 J l- 
ij ] quinolin-2, 3-dicne (compound 95) 

6- (Mpropylamino) -6 , 7 -dihy dro - 3H , 5ff~benzo [ ij } quinoliz- 
10 in- 3 -one (compound 102) 

Following the procedure of Example 131, but substituting ethyl 
formate for methyl iodide there was obtained t-butyl 8-formyl- 
i,2,3,4-tetrahydro-5- (dipropylamino)quinoliue-l-carboxylate (LIv) as 
an oil. The product (3.6 g) was added to a stirred solution of 
15 trimethyl phesphonoacetate (3.64 g) and sodium hydride (0.96 g) in 
aeetonitrile (75 ml). The solution was evaporated, chromatographed 
to afford 3.6 g of methyl l,2,3 J 4-tetrahydro-l-(t-butoxycarbonyl)-a- 
oxo-5-(dipropylamino)quinoline-8-butenoate (LV) as an oil. The 
product was treated with trifiuoraeetic acid to remove the t-butoxy- 
20 carbonyl protecting group and refluxed in ethanol to effect cycliza- 
tion to S- (dipropylamino) .6 ,7 -dihydro -3ff , 5ff»benzo { ij }quinolizin-3-one 
(compound 102). 

ferempje 13.6 1 , Allylation of 5 - ( amino) -5,6- dihydro -4ff - imidazo [4,5,1- 
i j 1 quinolin-2(iif) -one . 
25 Following the procedure of Example 54, but substituting allyl 

bromide for iodopropane and 5-(amino)«5,&.dihydro-4j?-iniidazo[4 ,5,1- 
ij 3 quinolin-2 (1M) -one for 6 -bromo-1 ,2,3 , 4- tetrahydro-8-nitro- 3- 
quinoiinamine dihydrochloride there were obtained 5- (diallylamin©)- 
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5 } 6-dihyd£o-4H-isEtdazot4,5 t l.IJ}q«tn©lin-2(l«}.one, sp 150-152 from 
ethyl acetate and 5- (allylamino) -5, 6 .dihydro-4A'-imidazo [4,5,1- 
Ij ] quinolin-2 ( IB) - one . The latter compound was converted to the 
hydrochloride salt, mp 260*C from methanol: ether. 
5 Example 137. Reaction of 5-(amino)-S,6-dihydro-4 J ff-imidaaof4 1 S,l- 
ijjqulnolin-2{li0-one with cyclopropylmethyl bromide. 
Following the procedure of Example 54, but substituting cyciopr- 
cpylmethyl bromide for iodopropane and 5-(amino)-5,6-dihydro-4lf-im- 
ida2o[4,5,l-ij]quinolin«2(lff)-one for 6-bromo- 1, 2 ,3,4- tetrahydro-8 - 

10 nitro-3-quinollnamine dihydrochloride there were obtained 5-[bis(cy- 
clopropylmethyl ) amino] -5 , 6-dihydro-4ff- imldazo [4,5, 1-lj jquinolin- 
2<l^)-one, ap 152-154 from ethyl acetate thexane and 5- (cyclopropyl- 
methylamlno) -5, 6-dihydro-4tf- imidazo{4 ,5 , j quinolln-2 (Iff) -one . The 
latter compound was converted to the hydrochloride salt, mp 309 6 C 

15 (dec) from methanol: ether. 
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mm i 

Synthesis of 2,3,6, 7 -Tetrahydro-IH , 5H~betiz©{ ij } qulttolizln- 2 -suEines 
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Synthesis of 5 , S-Dihydro-N,N-dipropyl-4K- In>id aZ o<4 ,5,1-ij )quinolin-5- 
aaine 
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Synthesis of 5-A33sino-.5 s 6-dihydro-4H-ifflidazo{4 ,5 , 1- ij )qumoliti-2-ones 




Rj^ and Rj are t> ot * ( a ) G3H7 ox (b) GH3 
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WHAT IS CLAIMED: 

1, A compound of the following structural formula: 




and pharaaceutically acceptable salts thereof wherein, 
%> &2> atlci R 3 are independently 
a) hydrogen, 

h) C x .6 alkyl, C 3 „ 5 alkenyl, or C 3 . 5 alkynyl, 

c) C 3 . 7 cycloalkyl, C 4 . l0 cycloalkyl- or phenyl- substituted 
C£_s slkyl. or 

d) % and R 2 are joined to form a C3.7 cyclic astine which can 
contain additional heteroatotjts and/or unsaturation; 

25 X is 

a) hydrogen, 

b) C 1 . 6 alkyX > 

c) halogen, 

d) hydroxy, 
30 e) aikoxy, 

f) cyano, 

g) caxboxaoide, 

h) carboxyl, or 

i) earboalkoxyl; 

35 A is 

a) CH, CH 2 , OH-halogen, CHCH 3 , C-0, OS, C-SCH 3 , C-NH, C- 
C-KHG% f C-MCOOCH3, or C-SJCS; 

b) S0 2 , or 

c) N; 

40 B is 

a) CH 2 , CH, CH-halogen, or C-0, or 
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b) N, m or N-CH3; 

c) 0 

n is 0 or 1; and 
D is 

5 a) CH, CH 2> CH-halogen or C«G, 

b) 0, 

c) m or N-CH 3 . 

2. The compound of Claim 1 wherein D is N or NH, and n is 0. 

10 

3. The compound of Claim 2 wherein A is CH, CH 2f CHCH 3 , C~0, C-S, 
G-SCH3, C-NH, C-8%, C-NHCH3, C-NHCOOCH3, or C-NHCK. 

4. The compound of Claira 3 wherein A is CH or C-0. 

15 

compound of Claim 4 which is 

5 - (Dimethylamtno) -5,6- dihydro -4# - imidaso (4 , 5 , 1 - ij ) (juinoli n- 
2<ltf)-one hydrochloride 

5 - < Propyl amino ) - 5 , 6 - dihydro - 4H- imidazo (4,5,1-iJ) quinolin- 
2<l#)-one 

5- (Mpropylamino) -5 , 6 -dihydro- 4ff- imidazo (4,5, 1- ij) quinolin- 
2<l^)-one 

( - ) 5 - (Dipropylamino) -5 , 6 -dihydro -4H- imidazo (4, 5 , l-ij)qui- 
nolin«2(l#)~one 

5 , 6-Dihydro-N, N-dipropyl -4#- imidazo (4 , 5 , 1- ij )quinolin- 5- 
amine 

5 , 6-Dfhydro -N-propyl-4J3r- imidazo{4 , 5 , 1 - i J)quinoline-5-amine 
5 ,6-Mhydro-5- (dipropylamino}-4H-imida3so{4 f 5 ,1-i J)quinolin- 
8-ol 

6. The compound of Claim 1 wherein D is 8 and n is 1, 

7. The compound of Claim 6 which is 

a) 1,2,6 , 7-Tetrahydro-6- < dipr opy lamino } ~ 3ff , 5#-pyr ido ( 1 ,2,3- 
d e) quinoxalin- 3 - one 

b) 1,2,6,7- Tetrahydro-6 - <dipr opylamino) -3# , 5E -pyrido{ 1 ,2,3- 
de) quinoxalin-2-one 

e) 6,7- Dihydro-6- {dipropylamino} - 3Jf , Sff-pyrido (1 , 2 , 3 -de) - 



5. The 
a) 



20 



25 



b) 

O 

d) 

e) 

*) 
g) 
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quinoxalin - 3 - one 

d) 6 , 7-Dihydro-6- (dipropylamino)-3«,5S-pyrido<i ,2 ,3-de) - 
quinoxal in- 2 , 3 -dione 

5 8. The compound of Claim 1 herein D is 0, n Is O and A is CH, CH 2 , 
CHCH 3 , C-0, C-S, C-SCH 3 , G-UH, C-NHg, C-8HCH 3 , C-HHCOOGH 3 , or 
C-NHC8. 



10 



20 



9. The compound of Claim 8 wherein A is C-0 or C»S, 



10. the compound of Claim 9 which is 

a) 5- (Dlpropyiamino) - 5 , 6-dihydro- 2H,4H-oxa2ola (5 , 4 , 3-ij )quino- 
lin-2-one 

b ) 5 - ( P ropy lamino) -5 , 6~ dihydro - 2H , 4H- oxazolo (5 , 4 , 3 -IJ) quinol - 
15 in -2 -one 

c) 5 - (Mmethylamino) - 5 , 6- dihydro -2H,4fl- ostaa olo (5,4,3-iJ) qulno - 
lin-2-one. 



11. The compound of Claim 1 wherein D is CH, CH 2 or C-0 and n is 0. 

12. The compound of Claim 11 which Is 

a) 5 , 6 -Dihydro -N , N-dipropyl-4ff-pyrrolo<3 , 2 , 1-ij )quinolin-5- 



b) 5 , 6 - Dihydro - N , 8 - dime thy 1 - 4# - py rrolo ( 3 , 2 , 1 - ij } quinol in- 5 - 
25 amine 

c) 5,6-Dihydro.S,N-dipropyl-4Jf-pyraEoioC4,3.2-ij)quInolIn-5- 
amine 

d) 5 , 6 -Dihydro-N , S - dime thyl-4J?-pyrazolo(4 , 3 , 2- ij ) quinoiin- 5 • 
amine 

30 a) l,2,5,6-Tetrahydro-S,S-dipropyl-4J?-pyrrolo(3 > 2,l-i j) quinol - 

In- 5 -amine 

f ) 1,2,5 , 6-Tetrahydro-8 > H-dimethyl-4fl'~pyrrolo(3 ,2, l-lj)quinot- 
in- 5 -amine 

g) 5- {Propylamine) -5, 6-dihydro-4if-pyrrolo(3 ,2 , l-i/)quinolin- 
35 2, 3 -dione 

h) 5- {Mpropylamino) -5 ,6.dihydro-4ir-pyrrolo(3 , 2 , l-iJ)quinolin- 
2, 3 -dione 

i } 5 - ( Propyl amino ) - 5 , 6 - dihydro - 4JT-pyrrolo (3,2,1-i/) quinoiin- 
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2(lH)-one 

j ) S - {Dipropylamino) -5 ,6-dihydro -41 -pyrrol© (3 ,2,1-i J) quirsolin- 
2<lH)-one 

5 13. The compound of Claim 1 wherein D is CH, CH 2 , or G«0 and n is 1, 

14. The compound of Claim 13 which is 

a) 2,3,6,7- Tetrahydra-N,N-dimethyl -1H , 5ff-benzo (ij)quinolizin- 
2 -amine 

10 b > 2 f 3,6,7.Tetrahydro-li-fflethyl*lif,5H-benEo(iJ)quinoHEin-2- 

amine 

c } N - Ethyl -2,3,6,7. retrahydro-N-methyl - iff , 5ff-benzo <1 j ) quinoli - 
2ln-2 -amine 

d) 2,3,6,7 -Tetrahydro-8 -propyl - Iff , 5ff-b«nas©U J)qulnoHzin-2- 
15 amine 

e> 2, 3,6,7-Tetrahydro-»,S-dlpropyl-Uf,5JSr-benzo(IJ>qui»oUzin- 
2 -amine 

f) 6- (Mpropylamino)-2,3,6,?.tetrahydro-5H-pyrido<3,2,l- 
lj )quinazolin-3-one 
20 S> 6 - (Dime thylamlno) -2,3,6,7- tetrahydr o- 5H-pyr ido (3 ,2,1- 

ij ) quinazolin-3-one 

h) 6-(Dipropylaaino)-6,7-dibydro-lH,5H-pyrido(l t 2,3-de)-2,4. 
benzoxazine - 3 - one 

i) 6-<I>iiaetbylamino)-6,7-dihydro-lH,5H-pyridoCl,2 1 3-de)-2 > 4- 
2 5 benzoxazine - 3 - one 

j) 6- (01propyl8n3ino)-6,7-dibydro-3H,5H-ben2o(ij)quinolizin-3- 
one 

k) 6-<r>iJsethylajnino}-6,7-dihydro-3H,5H-benzo(ij)quinoUzin-3- 
one 

30 x > 6- (Dipropylaaino) -2,3,6, 7-tetrahydro -3H . 5B-benzo ( ij )quinol - 

tzin-3-one 

m) 6-(Dioethyla»ino)-2,3,6 ! 7.tetrahydro-3H,5H-benso(ij)quitio- 
lizin-3-one 

35 15, A compound of the following structural formula XXXV 
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where ¥ Is 0 or R 2 ; and R'j and R 2 are independently hydrogen or a 
15 Cj^4 alkyl group. 

16 . The compounds according to Claim 15 which are 

a) 1 , 2 , 3 ,4- te trahydro-K 3 , N 3 -dimethyl - 3 , 8-quinolinediaraine 

b) 1,2,3,4- tetrahydro-H 3 , N 3 -dipropyl .3,8- qulnol inedlaraine 

20 c > t-butyl < 8 -amino- 1 ,2,3,4- te trahydro- 3 - quino 1 inyl ) carbamate 

d) N-propyl-N- (8-amlno-l,2,3,4-tetrahydro-3-t5uinolyl)formamlde. 

17. A use of a compound of Formula 1 for the manufacture of a 
medicament for treating central nervous system disorders in animal or 
25 human hosts comprising the administration of & pharmaceutical!? 
effective amount of a compound of Formula I. 
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